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QUICK REFERENCE GUIDE 


Fixed Resistors 


Common Rated 
Part Name Code Power 
Hot molded 1/8w 
fixed carbon ERC 1/4W 
composition 
resistors 
1/2W 
1/8W 
Carbon 
Film ERD 1/4W 
Resistors 
1/2W 
Precision Type 1/4W 
Metal Film ERO 
Resisters 1/8W 
1W 
2W 
ERX 3W 
5W 
Flame-Proof 
Metal (Oxide) 7W 
Resistors 
2W 
ERG 3W 
5W 
7W 


Max. 
Working Volt. 


150V 
250V 


350V 


250V 


300V 


350V 


250V 
200V 
350V 
350V 
500V 
750V 
750V 
350V 
350V 
500V 
750V 
750V 


This chart is intended to serve as a guide only. 


Res. Tol. 


+5, +10, +20% 4.7~ 1M 


+5, +10, +20% 2.2 10M 


+5, +10, +20% 2.2~ 10M 


+5 +109 
Sine § 27M~100M 
+5% 4.7~470K 
+2% 4.7~150K 
+1% 10 ~150K 
+5% 4.7~ 1M 
+2% 4.7~200K 
+1% 10 ~270K 
+5% 4.7~2.2M 
+2% 4.7~470K 
+1% 10 ~470K 
+1.0, +2.0,+5.0% 20 ~470K 
+1.0, +2.0,45.0%| 10 ~ 47K 
+2%, +5% 0.39~13 
+2%, +5% 0.47~27 
+2%, +5% 0.47~27 
+2%, 5% he27, 
+2%, +5% 127 
+2%, 5% 15~47K 
+2%, 5% 30~100K 
+2%, +5% 30~100K 
+2%, 5% 30~100K 
+2%, +5% 30~150K 


Res. Range 


MIL No. 


MIL-R-11F (RCO5) 
MIL-R-11F (RCO7) 


MIL-R-11F (RC20) 


MIL-R-22684 
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A MATSUSHITA ELECTRIC 


HOT MOLDED CARBON COMPOSITION RESISTORS 
Type ERC 


Dependable: MATSUSHITA carbon composition resistors have a 
high degree of stability in resistance value as far as they operate 
in accordance with the ratings. 

Uniform Quality: MATSUSHITA carbon composition resistors 
exhibit extremely uniform characteristics due to the complete 
quality control system. 

Solid Construction and Superb Appearance: Resistance material, 
insulation and lead wires are solidly combined. MATSUSHITA 
carbon composition resistors provide exceptional mechanical 
strength and smooth and fine appearance having no crack to 
damage the performance. 

Small Mounting Space: Small in size, light in weight and insula- 
tion construction to require smallest mounting space 


Constructions Derating Curve 


x 
me} 
) 
° 
—) 
8 
© 
a 


@ Solidly embeded leads ® Soldered copper leads 


@) Color code (5) Solid resistance elements 40 60 80 100 120 140 160 180 
Ambient Temperature (°C) 


® Rugged construction (insulated) 


Dimensions 


Specifications 


P jpgaee 3.6810.38 1.5740.10 25.40:3.18  0.38+0.08 MIL-R-11F 
ie pig iia (0.145+0.015) (0.062:0.004)  (1.0000.125) (0.015+0.003) (RCOS) 


; | | | | a - 6.35+0.79 2.29+0.20 | 38.10#3.18 0.64+0.04 MIL-R-11F 
Eee roe 2.2~10M (0.250#0.031)  (1.500:0.125) | (1.500+0.125) (0.025+0.002)_ (RCO7) 


ERC-12G po~qjom |9e8ceiae 3.51+0.58 38.10#3.18  0.79+0.13 


a —s | a $$ —— | MILER 
27M~100M (0375'8:931)  (0.138+0.023) (1.500+0.125) (0.031+0.005) _— (RC20) 


ERC-12XG 


Max. Operating | Max. Overload 
Voltage | Voltage 


1,000V 2,000V 


Note: When ERC-12XG is used as non-insulation type, special values shown right 
are available. But the dielectric withstanding voltage and insulation resistance 
shown in the characteristics should not be applied. 


Summary of Characteristics 


1) Low-value resistors exhibit less change due to humidity, temperature, and voltage than high-value resistors. 


2) pr a resistance due to increase in moisture content are always positive and they may be essentially eliminated by drying 
at ‘ 


3) The effects of humidity may be minimized by operating the resistor with load. 
4) Resistance changes due to load life are permanent and ultimately negative. 


5) Resistance change due to soldering is positive and resistance change ratio becomes greater if the resistor has moisture present 
in its body. 


6) Temperature characteristics of MATSUSHITA carbon composition resistors are extremely stable and negative change at a high 
temperature is negligible. 
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HOT MOLDED CARBON COMPOSITION RESISTORS 


Characteristics 


All measurements shall be conducted at room temperature except for temperature characteristics test and load life test. 
As for specific conditions such as mounting, test procedures, sequence of tests, etc., refer to MATSUSHITA Specifications 


Resistance Temperature 
Characteristics (%) 
Maximum Percent 


55°C | +105°C} 


-55°C | +105°C 


455°C) +105°C 


1KQ under 


—1.1KQ.- 10K2 


+6.5-3 +5 -4 | 
+10 -3  +6.5-5 


1KQ under 


+6.5 +5 


1KQ under 


+6.5 £5 


1.1KQ-10KQ 


+10 +6 


1.1KQ - 10KQ 


+10 +6 


“11KQ~100K2 


+13 -3 | +7.5-6| 


11KQ - 100KQ 


+13 £75 


11KQ - 100KQ 


+13 +7.5 


+15 +15 +10 
+20 +15 
#25 | +15 
Max. Res. Change 
-0.050%/V or 2% 
-0.035%/V or 2% 
-0.035%/V or 2% 


Atomos- 
pheric 
Press. 


200V 
500V 
700V | 


110KQ - 1MQ 
1.1MQ.- 10MQ 
11MQ over | | 
Rating 

1/8W 
1/4W 
1/2W 


+10 
+20 215 
£25. \| £15 
Max. Res. Change 
-0.050%/V or 2% 
-0.035%/V or 2% 
-0.035%/V or 2% 


Atmos- 
pheric 
Press. | 


~ 300V 
500V 
700V 


110KQ - 1MQ 
-1.1MQ -10MQ, 
__11M2Q over 
Rating 
1/8W 
1/4w 


[ew | 


—— 


_+15 -3 | +10 -7/ 
+20 -3 +10 -7 
+25 -3 | +10 -7| 

Max. Res. Change 

-0.050%/V or 2% 

-0.035%/V or 2% 


-0.035%/V or 2% 


Atmos- 
pheric 

___ press. 

_300V 


_500V 
700V 


_110KQ - 1MQ 

1.1MQ - 10MQ 

11MQ over 
Rating 
1/8W 
1/4W 
1/2W 


Resistance Change 
from +25°C 


| 


Voltage Coefficient 
Maximum Resistance 
change per Volt. based 
on 4R for 4 V of (1.0- 
0.1) RCWV. over 1K 


| 
= 
Barometric 
Press. 


Barometric 
Press. 


200V 
325V 
450V 


Barometric 
Press. 
200V 
325V 
450V 


Rating Rating Rating 


Dielectric Withstanding 
Voltage 


1/8W 
1/4W 
1/2W 


1/8W 
1/4W 
1/2W 


/8w 


1/4W 


1/2W 


— Ss 


‘Insulation Resistance 
Test Voltage 500V 
(100V for 1/8W, 1/4W) 
Temperature Cycling 
Limits: -55°C and +85°C 
Resistance change 
After five cycles. 
Moisture Resistance 
240 hours from-10°C to — 
+65°C 90~98% RH. 
Short Time Overload 
5 second Test of 2.5 
Times Rated Voltage 
Load Life 
1.5 hours on 0.5 hour off, 
at 70°C for 1,000 hours. | 
Terminal Strength 
Direct load 5 Ibs. 
(2lbs. for 1/8W)5 turn twist 
Resistance to Soldering Heat 
3 sec. test 
Leads immersed in Solder 
to 3.2mm from body at 
350°C (250° for 1/8W) 
Shock 100G 6msec. | 
Vibration 
12 hours at 10 - 2,000Hz, 
0.06 inch 
peak-to-peak or 20G 
whickever is less 
Low Temperature Operation | 
+00 
at -65 5 (9; 
apply the rated voltage 
for 45 minutes. 
Solderability 
230°C solder for 5 seconds | 


10,000MQ min. 10,000MQ min. 


+4% 


Rating Max. | Ave. 
1/8W 15% 1MQunder 12% 
1/4,1/2, | 10% 


Typical ¥ | 
12%_—| 


Rating 
1/8W 
1/4, 1/2, 


| 


+(2% +0.052) +(2.5% +0.052) 


“4s 


L Typical 
+6% _ 
+6% 


_ Max, 
+8% 
+10% 


Rating 
1/8W 
1/4,1/2, 


Rating 
~ 1/8 
1/4, 112, 


- 


10% 


a | 


+(1% + 0.052) +(1% +0.052) +(1% +0.052) 


+(3% + 0.052) +(3% +0.052) 


No damage 
+(2% +0.052) 


No damage 
+(2% +0.05Q) 


+(3% +0.052) 


Negotiate between 


map caverege user and supplier. 


95% coverage 


Max. 
+8 -0 
+8 -0 
+8 -0 
_ +10 -0 
+10 -0 
+10 -0 


| 
| Typical - 
— +6 


Humidity (%) 
(Steady state) 


_1KQ under 
= 1.1KQ-10KQ | 
+ — : 
240 hours, +40 C and 11KQ.- 100K2 


9 4 
a Sat resistance ~ : ue =i 
eee “1.1MQ.-10M2 
change ; 


11MQ. over 
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HOT MOLDED CARBON COMPCSITION RESISTORS 


Bulk Packing 


Outer Package 
(Cardboard box) 


Inner Package 
(Polyethylene bag) 


Marking — 


ERC18G | 200 
ERC-14G 
ERC-12G 


Lead Tape Reel Packaging Fan Fold, Boxed Packaging 


pe max.) 


Marking 


70+ (2.75) 


50 
(9/16+1/32) em 


70 (9.84) 
alee | 


Lead wire of the resistors encased 
in this box shall be cut away by 
the portion protruded beyond 
tape. 


6642 262+2 5.0+0.4 4641.6 
(2.6+0.1) (10.340.1) | (.200#0.15) | (1-13/16+1/16) 
86+2 343 max. 5.0+0.4 52+2 
(3.4 40.1) | (13-1/2 max.) (.200+0.15) — (2-1/16+5/64) 
86 +2 343 max. 5.0+0.4 52+2 
(3.440.1) | (13-1/2 max.) (.200+0.15) | (2-1/16+5/64) 


ERC-18G 


ERC-14G 


ERC-12G 
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HOT MOLDED CARBON COMPOSITION RESISTORS 


Cut-and-Formed Leads 


Cut-and-formed lead types are designed for mounting on 
printed circuit board, featuring as follows: 

@ Preparatory processing for wiring (lead bending or,cutting) 
unnecessary. 

Uniform and precise lead spacing and lengths in accordance 
with p-c-b standard 2.5n (n=1,2,3... )mm. 


Lead Style and Dimensions 
1/4W Type C 


1/2W Type C 


Unit: mm (inch) 


(n) 
\ 


457? 


).177 +0.059 
(0. 0.020! 


r 


Unit: mm (inch) 
45*h2 \ 


+0.059 
(0.177 -0. 020) 


12.5+0.5 _ 15.0#0.5 
iii: Less than 1.5 (0.591+0.020) Less than 1.5 
(0.059) (0.059) 
Cardboard Packaging 1/4w, 1/2W 
f 
212+2.4 75+2.4 


(8.34 +3/32) (2.95+3/32) 


90+2.4 
(3.54.+3/32) 
1 


381 
(1541/32) 


Unit: mm (inch) 


Part Number Code 


Rated Power 


High 
Resistance 
Range 
27M™100M 
1/2W only 


Fixed 
Composition 
Resistors, 


18 | 1/8 
14 | 1/4 
12 1/2 


RCOS 
RCO7 
RC20 


Insulated 


eae hae 


Q'ty per Strip 50 pcs. 
Q'ty per Box 1,000 pcs. 


Resistance 


Characteristic 


Maximum 


Tolerance 


ambient 
temperature 


for 
full-load 
operation 


Nominal 
Resistance Value 


The first two 
digits are signif- 
icant figures of 
resistance and 
the third one 
denotes number 
of zeros follow- 
ing. Decimal 
point is expres- 
sed by R. as 2.2 
=2R2 


For example: 


MIL-R-11 TYPE DESIGNATION 


EIA RS-172 DESIGNATION 


I-5 


Suffix 


Lead 
Cut & 
Formed 


A MATSUSHITA ELECTRIC 


CARBON FILM RESISTORS 


Type ERD 


@ Very small in size 

® High stability 

@ Long life and low noise 
ry 


Superior coating for humidity protection, insulation 


Constructions 


MATSUSHITA Carbon film resistors are manufactured by the follow- 
ing procedures: Carbon film is formed on the surface of high-grade 
ceramic core and resistance value is fixed by grooving and painting. 
Insulation humidity-proof epoxy resin is coated on the resistor. 


®®MOODGOH ®OO®O® 


peer ere aN 
INC! = 


@ Ceramic Core 

@ End Cap 

(3) Lead Wire (Solder-Plated Copper Wire) 
@ Welded Point 


Protective Subcoating 
@ Spiral Cut 

Epoxy Coating 

@ Color code bands 


Rated Load(%) 


0 20 40 


60 80 


100 


120 


Ambient Temperature (°C) 


140 160 180 


©) Carbon film 


Dimensions 


Specifications 


D 


Q 


+5 | 4.7~470K 

Ss a 
4.7~150K 
_10~ 150K 


+0.5 
6.3793 


+0.020 
(0.248 9012 


ERD-18T 


) 


2.340.5 
(0.091+0.020) 


30+3 
(1.18140.118) 


0.6+0.05 
(0.024 
+0.005) 


DIN 44051 
0207 


| 4.7~1M 
4.7~270K 
10~270K 


+1.0 
ae 


+0.039 
(0.354" 5990 


ERD-14T 


= 


) 


2.8+0.5 
(0.110+0.020) 


3043 
(1.181+0.118) 


(0.024 
+0.005) 


| 
0.6+0.05 


DIN 44051 
0309 


4.7~1M 
AT~ATOK 
10~470K 


+1.0 
1205 


+0.039 
(0.472 9 000 


ERD-12T 


* See the ‘‘Standard Resistance Table in Decade” on page I-14. 
** See the ‘Color Code Table” on page I-13. 
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) 


4.0+0.5 
(0.157+40.020) 


30+3 
(1.181+0.118) 


0.6+0.05 
(0.024 
+0.005) 


DIN 44051 
0414 


CARBON FILM RESISTORS 


Characteristics 


Temperature Coefficient 
(ppm/ °C) 


1 6 5 


R: Resistance at room temperature 
AR: R— (Resistance at room temperature +50). 
AS eh Room temperature +50 


Less than 100K (2 
+350 ~ —500 


100K 22 or more 
+350 ~ —700 


Short Time Overload 


2.5 times the rated a-c or d-c voltage shall be applied for 5 seconds. 


+1% 


Load Life In Humidity 


Application of the rated d-c voltage at 40°C, 90 ~ 95%RH with a 
period of 1.5 hours ““ON”’ and 0.5 hour “‘“OFF”’ shall be repeated 1000 
times. 


+ 5% 


Load Life 


Application of the rated d-c voltage at 70°C with a period of 1.5 hours 
“ON” and 0.5 hour ‘‘OFF” shall be repeated 1000 times. 


Dip-Soldering 


The lead of a resistor shall be dipped in 350°C solder at the height of 
3.2 ~ 4.8mm from the body of the resistor for 3 seconds. 


Temperature Cycling 


Temperature cycling between —55°C and +85°C shall be repeated 5 
times. 


Vibration Durability 


A vibration (amplitude : 0.75mm, frequency: 10 ~ 55Hz witha cycle 
of one minute) shall be applied to 3 directions perpendicular to each 
other for 6 hours with each direction for 2 hours. 


Pulse Characteristics 


Application of 4 times the rated voltage shall be repeated 10,000 times 
with a cycle of 1 second “ON” and 25 seconds “‘OFF’” 


Noise shall be measured at room temperature with the rated voltage 
applied. 


+ 0.75 % 
Less than 10k{Q2 
0.5uv/v max. 
10k&2 or more 
and less than 100KQ2 
1.0uv/v max. 
100k2 or more 
1.5uv/v max. 


Withstand Voltage 


Part Number Code 


Common Code 


Carbon film resistor 


elle||o) Sune isl. 


A resistor shall be placed on a metal V-block and be applied with a-c 


voltage for 5 seconds. 


[2] (2 Le} LJ 


Nominal Res. Value 


Rated Power Terminal Res. Tol. 
Shape 


18 | 1/8W The first two digits are significant 


ERD-12T 
ERD-14T 
ERD-18T 


[| 


Suffix 


Lead cut 1/4W 


figures of resistance and the third 
one denotes number of zeros fol- 


14) 1/4W 


Lead cut 1/2W 


12 | 1/2W lowing. As to 1%, 2% tol., the 
first 3 digits are significant figures 
of resistance and the 4th one de- 
notes number of zeros following. 
Desimal point is expressed by R 
as 4.72 = 4R7. 


Examples: (1) Carbon film resistor of 1/2W, 27 kQ2, +5% tol. 


ERD—12TJ273 
(2) Carbon film resistor of 1/4W, 6.822, 5% tol. lead-cut form, 
ERD—14TJ6R8A 


Lead taping (Box) 


1-7 A MATSUSHITA ELECTRIC 


CARBON FILM RESISTORS 


Cut-and- formed Lead 


Cut-and-formed lead types are designed for printed circuit board mounting, featuring as follows: 
® Preparatory processing for wiring (lead bending or cutting) unnecessary 

@ Uniform and precise dimensions 

= Very small mounting space (Type V) 

® No problem of shorting with other components due to lacquer coating on leads (Type V) 


1/4W Type A 1/2W Type C 


Unit: mm (inch) Unit: mm (inch) 


45'08 


(O 177 O88) 

0.020' 0.020 
1.7 Max. (0.59 1#0.020 ) 1.7 Max. 
(0.067) (0.067) 


1/8W, 1/4W Type V 


Lacquer Coating 


ERD-18VJ | 8.5+1 (0.335+0.039) 
ERD-14VJ 11.5+1 (0.453+0.039) 


Unit: mm (inch) 


Unit: mm (inch) 


Lead Taping 


Features 


® Precise dimensions, uniform spacing 
® Automatic mounting on p-c-b possible 


® Preparation for p-c-b mounting simplified due to uniform lead spacing 
Dimensions 


10 Unit: mm 
: 1.0 (inch) 
max. inc 
(0.04) sows ul eft Hee 


(0.04) 


ERD-18T... 1,000 pcs, 


52+2 a 
ca = (2.047 !0.079) | 039) ERD-14T ... __ 2,000 
IQ, -2,1<1 ERD-12T... 1,000 
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PRECISION TYPE METAL FILM RESISTORS 


Type ERO(Coated Type) 


Wide operating temperature of -55°C to +150°C 
Resistance tolerance of +1.0%, +2.0%, +5.0% 
Resistance temperature coefficient of +100 ppm 
Very excellent humidity chracteristics due to newly 


developed epoxy resin coating 


Available at attractive price 
® High reliability due to complete MATSUSHITA quality 
control system 


Constructions 


KES - 
SNES 


WW 
\ 


© Metal Film 
Protective 


Subcoating 
@ Spiral Cut 
Epoxy Coating 


@ Ceramic Core 

@ _ End Cap 

(3) Lead Wire (Solder-Plated Copper Wire) 
@ Welded Point 


Dimensions 


Power Derating Curve 


Rated Load (%) 


20 


40 60 80 


100 120 


Ambient Temperature (°C) 


Specifications 


0.25W 
(70°C) 


ERO-14C 20~560K 


$1.5 
940 


+0.059 
(0.359" 5 939) 


140 150160 


180 


+1%, +2% tolerances with 5 color bands 


2.8+0.5 
(0.110+0.020) 


3043 
(1.181+0.118) 


0.65+0.05 
(0.0256 
+0.002) 


0.125W 
(70°C) 


ERO-18C 20~301K 


+1.0 
6.3 965 


+0.039 


(0.248 9 g99 


) 


2.3205 
(0.091+0.020) 


3043 
(1.181+0.118) 


0.65+0.05 


(0.0256 
+0.002) 
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PRECISION TYPE METAL FILM RESISTORS 


Characteristics 


item 


Short Time Overload Applying 2.5 times the rated a-c or d-c voltage for 5 seconds 


5 Operation at Low 


i -c load at —55°C for 45 minutes. 
Temperature Applying the rated d-c load a r 


Humidity cycling test per MIL-STD-202, 106C shall be repeated 
10 times. 


Moisture Resistance 


Applying the rated d-c voltage at 70°C at a cycle of 1.5 hours “ON” 


Load Life and 0.5 hour “OFF” for 1,000 hours. 


Temperature Cycling * 


A cycle between —55°C and +150°C shall be repeated 5 times. 


Resister lead shall be dipped into molten solder of 350°C up to 
Heat Soldering | 3.2 ~ 4.8 mm (0.125 ~ 0.19 inch) from the body of the resistor 
for 3 seconds. 


The resistor shall be applied with a vibration of 10 ~ 2000 Hz to each 
Vibration of three perpendicular directions for 12 times respectively at an 
interval of 20 minutes. 


The resistor shall be applied with a shock of 50G to axial and 


Shock 20.5% horizontal directions for 10 times respectively. 


Resistor lead shall be subjected to an axial pull of 2kg and the 


5 rr 9, 
Terminal Strength scale body shall be rotated by 360° horizontally 5 times. 


Temperature Coefficient +100PPM/°C 


Resistance value at each of —15°C, —55°C, +65°C, +150°C shall be 
measured, 


Part Number Code 


noo oo oOo Oo Ooo 


Common Code Rated Power: Construction —e Res. Tol. Resistance Value 
oef. 


| ERO | Metal Film Res. 4S] Wal aes Coated Type +100 PPM + 1,00% +1, +2%| E96 Series 
£ 2.00% 


14] 0.26W_| 


+5,0% E24 Series 
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FLAME-PROOF METAL (OXIDE) FILM RESISTORS 
Type ERX, ERG 


Features 


® Flame-proof insulation type 

® Superb high frequency characteristics and little current 
noise 

® Extremely stable due to metal (oxide) film 

= Maximum operating temperature of 70°C 


= Metal alloy film for type ERX, and metal oxide film for 
type ERG 


Construction 

Types ERG, ERX are metal (oxide) film resistors comprising 
superior metal (oxide) film formed on heat-proof alkaliless 
ceramic material. After connected with a couple of cap and 
lead the metal (oxide) film is grooved in a spiral shape to 
define resistance value and covered with flame-proof insula- 


tion coating material. 


Derating Curve 


Rated Load (%) 


y 
4 
4 
4 

(e 


® 
® 


20 40 60 80 100 120 140 160 180 200 220 240 
Ambient Temperature (°C) 


@ Flame-proof insulation paint coating @® Press-fitted end cap 
@) Metal film or metal oxide film ©) Spiral cutting 
(3) Heat-proof alkaliless ceramic Soldered Copper Wire 


Dimensions 


Specifications 


~ERX-1AN 0.39~13 1 4.0+1 0.6+0.1 


1 — — 
ERG-1AN | | 15~22K (0.477006)  (0.16#0.04) (1.18+0.12) __(0.024#0.004) 


0.47~27 1541.5 - 5.5+1.0 


ERG-2AN. > 30~100K —(0.59+0.06) (0.22+0.04) 

ERX-3AN 047~27 | 24415 | 80r1.0 | 

ERG-3AN | ~ 30~100K —-(0.94#0.06)  (0.3140.04) 38+3 0,840.1 

1~27 40+1.5 8.0+1.0 (1.50+0.12)  (0.031+0.004) 
ERG-5SAN 30~100K —(1.57+0.06) (0.31+0.04) 

ERX-7AN | 1~27 5241.5 | 8021.0 | 

ERG-7AN ~~ 30~150K —-(2.05+0.06) (0.31+0.04) 
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FLAME-PROOF METAL (OXIDE) RESISTORS 


Characteristics 


Fie Gated lye eS 


Flame Test 


Flammability in Overload 
Conditions 


Resistance Temperature 
Coefficient 


Short-time Overload 


Load Life 


Load Life in Humidity 


Solder Effect 


Per UL-492-278 


UL-492-278 


After 1.2 times the rated power is applied,16 times the rated 
power shall be applied: 


25°C to 125°C 


No flame 


+350 ppm/°C (1AN) 
+300 ppm/ C (2AN) 
+200 ppm/°C (3 to 7AN) 


2.5 times the rated voltage shall be applied for 5 seconds. 


+2% (1AN) 
+1% (2 to 7AN) 


Application of the rated voltage at an ambient temperature of 
70°C with a period of 1.5 hours “ON” and 0.5 hour “OFF” shall 
be repeated for 1,000 hours. 


+5% 


Application of the rated voltage at an ambient temperature of 
40 C, 95%RH with a period of 1.5 hours “ON” and 0.5 hour 
“OFF” shall be repeated for 1,000 hours. 


After the rated voltage is applied at 40°C for 30 minutes, the 
resistor shall be left at -35°C for more than 15 minutes within 
10 seconds. 


+2% 


The resistor lead shall be dipped in molten solder at 350°C to a 


point within 3.2~4.8mm from the body of resistor for 3 seconds. 


Dielectric Withstanding 
Voltage 


Part Number Code 


+1.0% (1AN) 
+0.5% (2AN to 7AN) 


AC voltage of 600V(1AN) and 1,000V(2~7AN) shali be applied 
between resistor lead and V-block. 


Le} [a] [s] 


Common Code 


[2] Lib) 


Rated Power Construction Resistance 


Tolerance 


Denotes max. continuous 


operating power at ambient 


AN Flame-proof 
insulation type 


temperature of 70°C 


Marking 
Type: 1W 


A MATSUSHITA ELECTRIC 


No damage 


The first two digits are 
significant figures of 
resistance and the third 
one denotes number of 
zeros following. 

Decimal point is expressed 
by Ras1.4=1R4 


A) ‘“'1" stands for wattage rating. 
B) “J’’ stands for resistance tolerance. (G, J) 


year produced. 
D) 2nd line shows nominal resistance value. 


C) “K2" stands for date code. The first digit denotes the calender month when 
produced (1 to 9 and J, K, L) and the second digit denotes the end digit of the 


A)  ““K" stands for the calendar month when produced. (1 to 9 and J,K, L) 


B) “A stands for Matsushita emblem. 


one-third month) 


C) ‘21 stands for date code. The first digit denotes the end digit of the year 
produced and the second one shows any of each one-third calendar 
month when produced. (1, 2 and 3 for the beginning, middle and end 


D) 2nd line shows wattage rating and resistance tolerance. 


E) 3rd line shows the nominal resistance value. 
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GENERAL INFORMATION 


Standard Color Code 


Resistors are symbolized on the body by the color code system described. The symbolization shown has been adopted as _ the 


standard EIA color code method of identification. 


£5%, +10%, +20% Tol. Units 


1st Band - 1st Digit | 4th Band - Tolerance 1 —-——— 


3rd Band - Number of Zeroes or 
Decimal Multiplier 


2nd Band - 2nd Digit 


Color Digit Multiplier Tolerance 
Black 0 10° 

Brown 1 10! 

Red 2 10? 

Orange 3 10° 

Yellow 4 10* 

Green 5 10° 

Blue 6 10° 

Violet 7 107 

Gray 8 10° 

White 9 10° 

Gold --- 10° +5% 
Silver oe: 10? +10% 
Nil --- --- +20% 


+1%, +2% Tol. Units 


1st Band - 1st Digit 5th Band - Tolerance 


2nd Band - 2nd Digit 4th Band - Number of Zeroes or 


Decimal Multipli 
3rd Band - 3rd Digit ey seen 


Color Digit Multiplier Tolerance 
Black ) 10° 41% 
Brown 1 10! +2% 
Red 2 10? 

Orange 3 10° 

Yellow 4 10* 

Green 5 10° 

Blue 6 10° 

Violet 7 10” 

Gray 8 10° 

White 9 10° 

Gold 8 838 = 107 

Silver == 10°? 

Nil eee ee 
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GENERAL INFORMATION 


Standard Resistance Table 


= Please inform resistance value based on standard resistance table when ordering resistors. 
This will enable us to process your purchase order faster and thereby speed up delivery. 
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IT NONLINEAR RESISTORS 


OLNCKBRETEFENCE GUIGE cic ca canine cuaeadeonetearetectaetinases ce Sesase ss 


“ZNR” Varistors 


DUISICSTI te tee ers ates coca oy sy nation cosets eae aeaaue Deh empeeteanseaceas 


Stas eae May emeee acetal naa ctock cadens sce ae aeeee ee eee eree coswbaenetes 
“2ZNR” Surge Absorbers 
aL PSS occu] DY [Sent | 1 Aan one a Se ee ERS ERE oe tan oe eee 


PTC Thermistors 
AC hate ese crcpecnime eter, acter sor anvaiss siestpusansivnes ceaeescesswana we vawslsse03 
BiG harinremerttes tee tae ee sine os tan saslewsjc ava suntoatine aapenG meRaL aba dewaaiee's 
WDSGaSSIOMEIEMIE IIS. «crest. crsc.tnaceventusrctenmenace mete aenene tones nee 
RUC AMEKMIStOPUHCTOWNEFMOStal. . sxseceonvevscentecvestavectescvessus 
Thermistors 
TMV CSI oma tears teen c sa cette lac eciasircucsadcecdusmnaeeseme merce seco ostys sarees cs 
MEOW AES Bam NCR Cs orcs ys cai Chis ui gas co asenis a Uahinalos v ANS TIC eeR aR Tee aa cek dccewae oa 
MHerMiston Temperature DETECTORS sacs cescccstcncdscuewenteedssecorseenecree 
FuclilbevieiiS angers eyssss sissies. uennuecneewenseenrerenaameetmaee tsa scevesy 


Siar iG crass tere ee cens anes nc oa vidyica uations coepe ee peroataeenceccecaerunes 
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Classification 


Disk Type 
“ZNR"” Varistors 


Stacked Type 
eee a 


| Type D 


Major Ratings 
Varistor Voltage (V+10%): 82~1000° 
Rated Power (WDC): 0.3, 0.8 and 1.5 
Voltage Ratio: Vioma/Vima<1.08 


Varistor Voltage (V+10%): 6~25K 
Rated Power (WDC): 2,6,8,10 and 20 
Voltage Ratio: Vsooua/Vs50ua<1.08 
Varistor Voltage (Vima): 33~880V 
Tolerance(%): +10 or 15 

Surge Withstand Rating(A): 500~2000 


| 
| 


pres ee 


Type E 
Voltage 
Dependent 
Resistors 


“ZNR" Surge 
Absorbers 


 Varistor Voltage (Vima): 220~1000V_ 


Tolerance(%): +15 
Surge Withstand Rating (A): 2,000~20,000 


Varistor Voltage (Vima): 250~7000V 
Tolerance(%): +10 
Surge Withstand Rating(A): 1500 


Varistor Voltage (Vima): 6~12KV 
Tolerance(%): +10 
Surge Withstand Rating(A): 10 


Ceramic Diode Varistor 
“VARIATITE” 


Varistor Voltage(V): 1.0~3.0 (at 1.5mA) 
Tolerance(%): +5 
Volt. Temp. Coef.: -0.3%/°C max. 


Part No. 


ERZ-OOD 


ERZ-OOH 


ERZ-SOOD 


ERZ-ADOE 


ERZ-AUDIOIP 


ERZ-OOR 


SiC Varistors 


(A Char.) 


PTC 
Thermistors & 
Application — 


(B Char.) 


Degaussing 
Elements 


PTC Thermistor 
Unit for 
Thermostat 


Temperature 
Dependent 
Resistors Types 


D2~D8 
NTC 
Thermistors & 
Application 


Low B 


Varistor Voltage(V+10%): 5.0~1000 
Rated Power(W): 0.1,0.2,0.8,1.0,1.5,2.0 
Current (mA): 1, 10, 100 


ERV- 


I-17 


Resistance(Q): 500~20K 7 
Rated Power(W): 0.5W 
Temp. Coef. (%/°C): 2.5, 3.5, 4.5 


ERP-FOIA 


Resistance(Q): 5~100 
Max. Rated Power(W): 1,1.5,2,2.5,3,3.5 
Switching Temp.(°C): 50, 75, 90, 120 


Rated Voltage (VAC): 100,120,220 
Resistance ({2+20%): 8~60 

Inrush Current [A‘°®)] : 6~10min. 
Residual Current [mA rms] : 10~15max. 


(Various types are available.) 


Rated Power(W): 0.25,0.6,1.2,2,3,4 
Resistance R25°C(Q): 8~200K 
Constant(B° K): 2000~5500 
Rated Power(W): 0.25, 0.6, 1.2 
Resistance R25°C(QQ): 4~200 
Constant(B° K): 1500 


Thermistor 
Temperature 
Detectors 


| Fuel 
| Level 
Gauge 


(Various types of detectors and sensors 
are available.) 


ERP-FLIB 


ERT-D2~8 


Rated Volt. (VDC): 12.0 
Operating Temp. (°C): -10~+60 
Display Method: 12V, 3.4W lamp 
Detection(minute): 3 max. 


| Type H 
Spark Gap 


Discharge Voltage(V): 750, 1200, 1500,2000 
Tolerance(V): +250, +500 
Insulation Resistance(QQ): 10° min. 


_ Type M 


Discharge dtr 6000, 7000 
Tolerance(V): *4000 
Insulation Resistance(Q): 10? min. 


ZINC OXIDE NONLINEAR RESISTOR ‘“‘ZNR”’ 


“ZNR", abbreviation of Zinc Oxide Nonlinear Resistor, is an epoch-making voltage dependent resistor developed by Matsushita 
Electric. 

Its element is sintered ceramic material which comprises zinc oxide as a main ingredient and several kinds of metal oxide additives. 
Thus, ZNR is featured in the great nonlinearity coefficient and incomparable surge suppression capability. ZNR is, therefore, 
applied in such a broad manner as for voltage stabilization (DC), pulse voltage suppression, surge voltage absorption and protection 
against lightning. 


Patents 


= 348 patents, registered or pending in Japan 
= 204 patents, registered or pending over USA, Great Britain, W. Germany, France, Holland, Canada, Italy, Australia, Taiwan, 
Sweden and Ireland 


Features 


For voltage stabilization and pulse suppression 

Excellent voltage stabilization and pulse suppression effect due to higher nonlinearity coefficient 
Stable against temperature and humidity changes and load application 

Lower temperature coefficient of varistor voltage (Less than 0.05%/°C) 

Quick response to the pulse and voltage changes 

Wide varistor voltage range 33V to 26kV 

For surge absorption and lightning arrester 

Excellent surge suppression capability [2000 to 3000A/cm? (8x2Ou sec) ] 

Lower residual voltage ratio showing excellent surge suppression capability at higher current range 
Quick response to pulse 

Symmetrical V-| characteristics 

No follow current 

Compact in size 


Application 


Voltage stabilization at various circuits of electronic appliances 
Protection of various semiconductor elements against surge 
Suppression of voltage and current 

Protection of various relays avoiding sparks 

Protection of various electronic equipment against lightning 


Terms Concerning ZNR 


ZNR is a voltage dependent resistor whose resistance value changes depending 
on the applied voltage, and its characteristics are decided by its varistor 
voltage and nonlinearity coefficient as in the case of conventional varistor. 


“Naristor voltage (Vc)”’ 


Since ZNR has the voltage-current characteristics (V-l characteristics) as 
shown in the Fig.1, measuring current is needed to be specified in order to 
specify the varistor voltage. In this catalog, the varistor voltage, which is the 
voltage between the terminals of ZNR with the current CmA applied, is called 
Vc. For example, therefore, the varistor voltage with 1mA applied is shown as 
V,. Varistor voltage measuirng should be made in as short time as possible, 
because the varistor voltage changes with Joule heat effect. Varistor voltage is 
also called ‘‘zero power” voltage, which means the measuring must be made 
avoiding heat. Usually, the standard measuring current is specified 1mA, but 
in such cases as in ZNR for high voltage stabilization, rod type ZNR for high 


voltage, the measuring current is specified for each type, for example, 0.5mA, 
0.1mA, etc. Fig.1 
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Current 


Voltage 


ZINC OXIDE NONLINEAR RESISTORS “ZNR” 
SSS 


“NV/oltage ratio R (Nonlinearity coefficient a)’’ 


Generally, V-I characteristics of varistor is shown by the equation (1). 


N,v 
[= (—) Eb “ANE PoP Oe OEE Sars ONTOS Pe ae (1) 
ik: Current 
V: Voltage 
onc: Constant 


The constant @ in the equation (1) is called ‘‘nonlinearity coefficient’ and is figured out by the equation (2) after measuring the 
varistor voltage V,; and V, at the measuring ent I, and I,. 


logI, — logl log (4+ “ 
ga geek i, Oe OP Bs (2) ee 1 FE Woes hee te caer ee (3) 
logV,— logV, log Mp log (+) 
2 
Wh alt 10, h : 3 V ,: Voltage at current I, 
en —— = is a@ is shown by the equation (3). Vox. Veltous at eurvant ls 


log V 


In voltage dependent resistor the nonlinearity coefficient a is higher than 1. i 
The higher the nonlinearity coefficient becomes, the greater the voltage 
dependency, i.e. the varistor effect. The a in ZNR is 30 to 70. In this catalog, 


the nonlinearity is shown by the voltage ratio We instead of a. log 1 


is Ell Fig.2 An example of V-I characteristics of ““ZNR" 
V-I characteristics’ 


The V-I characteristics of ZNR is shown as Fig.2 by means of logarithmic graduation. Though the a (nonlinearity coefficient) is 
mentioned constant before, it isn’t so strictly defined. As shown in Fig.2, the a in the higher current range is less than that in the 
lower current range. In case of ‘“‘ZNR” applied for surge absorption, the a in the higher current range or the residual voltage ratio 
is more important. Therefore, refer to the technical data of the relevant product in the catalog. 


“Rated power’ 


Rated power of ZNR is specified only for the ZNR applied for voltage stabilization and pulse suppression and it is defined as the 
maximum DC power applicable under the specified temperature, which differs depending on each product. (Use the power 
derating curve which shows the relation between the ambient temperature and the DC power, if such a curve is given.) 

If ZNR is used for the circuits where no DC is applied, for example, for pulse suppression, the rated power as is can not be 
adopted. Using ZNR under high temperature and application of the power beyond specification will result in the rapid deteriora- 
tion of ZNR characteristics. 


“NV/oltage-temperature characteristics” 


Voltage- temperature characteristics show the changes of varistor voltage influenced by the ambient temperature, and as the 
temperature becomes higher, the varistor voltage becomes slightly lower. 
In case of ZNR, the change in the varistor voltage between 20°C and 70°C of the ambient temperature is shown as AVc%/°C_ by 
means of the following equation, and it is approximately -0.03%/°C. 

—Volat 20-6) — Yelat 70°C) _ x —1_ x 100 = Avew/°C 
“Surge suppression capability” 


Surge suppression capability is specified for the ZNR for surge voltage absorp- 
tion such as surge absorber and lightning arrester, and is shown as the maxi- 
mum allowable value of the peak current with ampere as unit under the 
condition that the specified impulse current is applied. In case of ZNR surge 
absorber, the current wave form of 8x2Qusec (as shown in Fig.3), specified by 
JEC, is adopted as a standard wave form. The impulse current of the above 
wave form is applied twice at intervals of 5 minutes, and the surge suppression 
capability is shown with the current value (peak) at which the varistor voltage 
V, changes by 10%. 

When the wave form differs, the energy applied to the ZNR naturally differs, 
and the different surge suppression capability will result. When the impulse 
current is applied several times the maximum current, at which the ZNR 
shows stable performance, becomes lower. 


x 
f= 
D 
2 
= 
5 
Oo 


20usec 


1 
1 
1 
i} 
1 
ey 
i} 
! 


Fig.3 Standard impulse current wave form 
(8X 20usec.) 
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ZINC OXIDE NONLINEAR RESISTORS “ZNR” 


‘Residual voltage ratio” 


Residual voltage ratio shows the nonlinearity at higher current range needed in adopting the ZNR for the purpose of surge 
absorption, and is expressed by the ratio of the varistor voltages at 1mA and 100A (10A in case of low voltage ZNR) i.e. V100A 
(V10A)/VimA (V100A and V10A are measured with the pulse of the standard current wave form 8 x 20usec). 

As shown in this catalog, the residual voltage ratio of ZNR is 1.8 to 2.2 as maximum value, which is very low in comparison with 


that of selenium and SiC varistor, thus showing ZNR has the excellent surge suppression capability. 
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“ZNR’”’ VARISTORS 


Disc Type 


Features 


= Far greater nonlinearity coefficient (a) than that of conventional 
SiC varistors, equivalent to that of zener diode as shown below 

@ Superb temperature and humidity characteristics 

= Wide varistor voltage range from 82V to 1000V 


Application 


= Voltage stabilization of various kinds of electronic circuits 

= Suppression and limitation of voltage and current - : 

Voltage Non- Linearity 

(Comparison of voltage non-linearity 
coefficients between ZNR and SiC varistor) 


@ Protection of semiconductive elements 


V-| Characteristics 


; corral 
o 
fe) 
13) 
5 
oO 
& 
ic 
2 
“ZNR" Ss! alg 
Horiz: 100V/div. rm SiC Varistor 


A [ise [ae ass] 
Vert: 1mA/div. pa ES ee sees 


es 
0.50.7 10 1.523 5 7 10 2030 50 100 200300 5001000 


| | 
SiC Varistor Zener Diode 
Horiz: 200V/div. Horiz: 10V/div. 
Vert: ImA/div. Vert: 1mA/div. 


Power Derating Curve 


Rated load (%) 
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“ZNR” VARISTORS 


Sr rere a a 
Ratings 
Electrical Ratings 


The varistor voltage shall be measured applying the 
Varistor Voltage specified measuring current (C) to a varistor. All the tests Satisfy the specified value 
(Zero-power Voltage) shall be conducted at the standard temperature of 20°C, 
promptly enough to avoid heat affection. 


Voltage Ratio = Va 
Ve 


Voltage Ratio Satisfy the specified value 


c: specified measuring current 
cx 10 


Voltage temperature . coefficient shall be measured 1 apply- 4 
ing the rated current at each of 20°C and 70°C and -0.05%/"C max. 
expressed by AVc%/°C. 


Voltage Temperature 
Coefficient 


Mechanical Ratings 


The varistor body shall be secured and each lead shall be 
subjected to an axial pull of the specified weight. 


Pull Test Lead dia. Weight Neve xteriet Gatage 
more than 0.5mm 

O:8inai oF less 2 1.0 kg 
O-Smint Gr lessi cevess.euccte nee 0.5 kg 


The varistor body shall be secured to keep the leads 
verticall and the leads are subjected to the specified 
weight. Bend the body by 90° and return it to the 
original position and repeat the same in the opposite 
Bend: Tast direction by 180 in total. No exterior damage 
Lead dia. 
more than 0.5mm 
0.8mm or less 
0.5mm or less 


Varistor leads shall be immersed into a molten solder of 
350°C up to the point 4mm below from the varistor AVc/Vcxt5% 
body for 2 seconds and the Vc and R change ratio and AR/RS+5% 

exterior damage shall be examined. 


Resistance to Soldering Heat 


Environmental Ratings 


The temperature cycling shown below shall be repeated 
5 times and Vc and R change ratio and exterior damages 
are examined. 


Step | _ Temperature Time (minutes) AVc/Vc<t5% 
oct0°C : AR/RS#5% 
-25°C'9.6 = 


Temperature Cycling 


Room ambinet 
a oe 


+85° Cc" 
Room a as 10~15 


Wee A varistor shall be exposed to an ambient of 40°C, 40 
Humidity Test 95%RH for 240 hours and then Vc and R change ratio Thecree 
shall be examined. ra 


A varistor shall be applied with the rated power at 70°C, +109 
Life for 500 hours and then Vc‘and R change ratio shall be nes i 
examined. = 


P ; A varistor shall be applied with the rated power at 
Humidity Load Life intervals of 1.5 hours’on’’ and 0.5 hour “‘off’’ for 500 
hours and then Vc and R change ratio shall be examined. 


Ac/Ve<+10% 
AR/R&+5% 
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“ZNR” VARISTORS 


Dimensions 


Soldered copper wire. 


Specifications 
= 0.3W 


ERZ-03D3K820 | 


82+10% 


08 max. 


Unit:mm (inch) 


ERZ-03D3K101 


100+10% 


ERZ-03D3K121 


120+10% 


4. 


1 
1.08 max. 
1.08 max. 


ERZ-03D3K151 


-150£10% 


1.08 max. | 


ERZ-03D3K181 


180+10% 


1.08 max. 


ERZ-03D3K221 


220+10% 


1.08 max. 


ERZ-03D3K271 


270+10% 


~ ERZ-03D3K331 


~330+10% 


ERZ-03D3K391 


390+10% 


1.08 max. 


~ 1.08 max. 


1.08 max. 


| 


~ ERZ-03D3K471 | 
= 0.8W 


ERZ-08D3K820 


470+10% 


82+10% 


1.08 max. 


ERZ-08D3K101 


| 
~ ERZ-08D3K121 ih 


100+10% 
120+10% 


150£10% 


- 


ERZ-08D3K181 _ 


~ 180+10% 


| 


220+10% 


ERZ-08D3K221__ 
ERZ-08D3K271 


270+10% 


ERZ-08D3K331 © 


330+10% 


ERZ-08D3K391 | 
ERZ-08D3K471 


~-390:10% 


470+10% 


ERZ-08D3K561 


ERZ-08D3K681 _ 
ERZ-08D3K821 


560+10% 


-680+10% 
820+10% 


| 
wtf i} ill | i | ah | | ads | | ci} ai) eh | ek] al 
| | 


ERZ-08D3K102 


ERZ-15D3K101 


1000+10% 


100+10% 


ERZ-15D3K121 


120+10% _—‘1.08 


= 1.5W Note: Operating Temperature: -25~+70°C 


ERZ-15D3K151 


_150410% | 


ERZ-15D3K181 


180+10% 


ERZ-15D3K221 


~220+10% 


| 
| 


< 


ERZ-15D3K271 


2702 10% 


~ ERZ-15D3K331 | 


_330+10% 


ERZ-15D3K391 


390+10% 


ERZ-15D3K471 


~ 470+10% 


i} 
| 


Donon neo 


1142 0.86 
(.433 (.031¢) 
+.079) 


| 


ERZ-15D3K561__ 


ERZ-15D3K681 


560+10% 


680+10% 


| 


ERZ-15D3K821 


820+10% 


Se ee 


ERZ-15D3K102 | 
Note: Operating Temperature -25~+70°C 


1000+10% 
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“ZNR"VARISTORS 


Characteristics Example 


Voltage vs. Current 


H 
ERZ- poODsK102 


; 681 
ERZUUDSKSO! 
Ta ODSKAT! 


1 
FOOD3K39 
5B —<—— 


ERZ-DODSK2N 
AZ OUD3K221 


Voltage (V) 


" 3K151 
ERZOODSKI21 
- 3K 101 


3K 820 


10° 
Current (mA) 


\ oval acai ©) ERZ—ON0D3K 102 


a Specimen: ERZ—O8D3K101 
Ambient Temp.: 70 C 
ERZ—OOD3k681 


= ——r Load: 0.8W, DC 
= ERZ—OOD3ka71—4 |... 


ERZ—l0D3K331 
- 


Change ratio (%) 


Varistor Voltage (Vj) 


20 30 4050 100 200 300 400500 1000 
Time (hours) 


Specimen: ERZ—O8D3K101 ; : = 
Ambient: 40°C, 95% RH. Specimen: ERZ—O8D3K101 


Load: 0.8W, DC Ambient: 40 C 95% R.H. 


Vio 


Change ratio (%) 


Change ratio (%) 


20 30 4050 100 300 200 400-500 1000 30 40 50 100 200 300400500 1000 
Time (hours) Time (hours) 
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Aplication Examples 


1) Voltage Stabilization R 


Re Output (stabilized) 


2) Spark Killer for Contact Protection 
2)-1 Connection between load 2)-2 Connection between contact points 


3) Suppression of Surge Voltage 
3)-1 Audio frequency circuit with an output 
transformer which operates by line voltage 3)-2 Vertical circuit of color TV's 


+110V 


Speaker 


+18V 


3)-3 Relay circuits 


Relay 


Relay 


ZNR 


IL-9 A MATSUSHITA ELECTRIC 


“ZNR” VARISTORS 


SS SS BBP SI I i a 


Suggestinos for Handling 
Keep the correct rated power 


1. The rated power is specified at DC. If the ZNR is to be used in the AC circuit, advance notice 
to that effect is needed. 


2. If the power beyond rating is applied, great heat generation is caused lowering the varistor 
voltage, which gives rise to overcurrent. As a result, the element temperature rises finally 
damaging the element. 

3. The rated power is defined as the power which shows stable performance against continuous 
load for a long period within the operating temperature range of -25°C to 70°C. So, if the ZNR 
is to be used at the temperatures out of the above range, the power derating curve needs to be 
referred. 


4. Select the proper varistor voltage in accordance with nonlinearity. Mistake in the selection of 
varistor voltage will result not only in failure of obtaining expected performance but also in some 
accidents. 


Part Number Code 


BG Bikers See eee ee ae eel eh 


Common Code Rated Wattage Shape Current Value Tolerance Voltage Value Suffix 


2 | 10ma_| 
a [ama] 


Alphabets A to Z, 
signifying special 
specifications apart 
from shape and 
electrical character- 
istics. 


5 The first two digits are significant 
S otherwise | | figures and the third one denotes 
specified the number of zeros following. 


Decimal point is expressed by R. 


ZNR 
(Zinc Oxide Varistor) 


To] Disc wpe | 


Measuring current 
value for varistor 
voltage 
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Stacked Type 


Features 


@ Quick response and sharp knee with voltage nonlinearity 


coefficient a 50 

m Wide varistor voltage from 8kV to 26kV with closed 
tolerance of +3% 

™ Uncomparable high power available (ex. ERZ-1DH9S253 
permits 20W continuous application at 60°C) 


Application 


® Stabilization of high voltage circuitries of picture tube of 


consumer and industrial televisions 


Dimensions (Type A) Unit: mm (inch) 


(.394+.020) (994+ .008) (.984+.008) 
(.177 dia.) 10#0.2 


( 197+.017) 
~ 5+0.5 


(.472+.039) 
(.807+.017) 
(.728+.017) 
(1.260+.017) 


2+.005 20.5+0.5) 


(.079+.002) 


Bs 8x.157) 
Gases (1: 7adeniy) | ele 
(1.024+.017) 


(.394~.591T) (1.967) 


Specifications 


= 2W type 


ERZ-20H4K702 ‘ 7.0410% | 1.08 max. 


ERZ-20H4K802 : 8.0+10% 1.08 max. 


ERZ-20H4K902 ; 9.0+10% 1.08 max. | | 


ERZ-20H4K103 10.0410% = = 1.08 max. 110 4041 


ERZ-20H4K113 : 11.0+10% 1.08 max. (.433)  (1.575+.039) 


ERZ-20H4K123 : 12.0+10% 1.08 max. 


ERZ-20H4K133 ; 13.0£10% 1.08 max. 


ERZ-20H4K 143 E '  14.0+10% 1.08 max. 


1. Operating Temperature: -25~+60°C 
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=a 6~10W Type 


ERZ-60H9S902 

_ ERZ-80H9S103 
ERZ-80H9S113_ 
ERZ-80H9S123 
ERZ-80H9S133, 
ERZ-80H9S 143 
ERZ-1AH9S153 
ERZ-1AH9S163 
ERZ-1AH9S173 

~ ERZ-1AH9S183 ; 


(1.575+.039) 


1. Operating Temperature: -25~+60°C 
2. The rated wattage values are specified under the condition that a heat sink is equipped within the operating temperature range. 


Dimensions 


1.08 max 


70+1 
(2.756+.039) 


190 
(7.480) 


urnishing position of heat sink 
10+ 0.05 


(.394+ 001) 


40+0.5 
(1.575+.020) 


95max * 
(3.740) 


ERZ-20H~ 


~ 18.540.5 
(.728+.020) 


7.840.3 


(.307+.012) 


7max. 


(.276) | 


100+1 
(3.937+.039) 


Unit: mm (inch) 


40+0.5 
(1.575+.020) 


 95max. 


ERZ-60H~ (3.740) 


18.5+0.5 
(.728+.020) 


7.80.3 
(.307+.012) 


1341 
(.512+.039) 


15+1 1042 
(.591+.039) (.394+.079) 


7max. 
(.276) 


135max. 
| (6.315) 


70+1.0 


ERZ-80H~ (2.756+.039) 


18.5+0.5 


"(.728+.020) 


7.8+0.3 
(.307+.012) 


1341 
(.512+.039) 


15+1 10+£2 7max. 


175max. 
(6.890) 


100+1.0 


BRS | (3.937+.039) 


Heat Sink Specifications 


40+0.5 
(1.575+.020) 


40+1 


(1.5754.039) | 


~ 18.5+0.5 
(.728+.020) 


32+1 


(1.260+.039) 


7.8+0.3 
| (.307+.012) 


7.5+0.5 


(.295+.020) 


1341 
(.512+.039) 


25+0.5 
(.984+.020) 


_(.591+.039) (.3944.079) (.276) 


7max. 
(.276) 


1541 1042 
/(.591+4.039) (.394+.079) 


240.05 
{.079+.002) 


5+0.5 
(.197+.020) 


7021 
(2.756+.039) 


40+1 
(1.575+.039) 


32+1 


(1.260+.039) 


10+£0.5 


(.394+.020) 


25+0.5 
(.984+.020) |(.984+.020) 


5+0.5 
(.197+.020) 


40+1 
(1.575+.039) 


100+1 
(3.937+.020) 
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32+1 


(1.260+.039) 


25+0.5 


(.984+.020) 


25+0.5 
(.984+.020) (.984+.020) 
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510.5 © 
(.197+.020) 


Unit: mm (inch) 


Aluminum 
surfaced with 
alumite (black) 
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High Tention Rubber Cap (Dimensions) 


= For 2W, 6W, 8W and 10W Type 
Unit: mm{inch) 


(3:937) 


High voltage cable 


(.787+.020) 


Flame-retardent silicon rubber 


2340.30 
(.906+ 012) 


Dimensions 


Type B Unit: mm{inch) 
(1.969) 
(3.937) 


200 max. 
(7.874) (3.937+ .020) (1.969+.020) 
1 O+0.1 1 00+0.5 
10+0.1 
(.394+ 004 


(.197+008 ) 


50 +0.2 
(1.969 +.008 ) 


Specifications 
a 20W Type 


ERZ-1DH9S193 } 19.0£3% 1.08 max 
ERZ-1DH9S203 ; 20.0+3% 1.08 max 
ERZ-1DH9S213 F 21.043% 1.08 max 


ERZ-1DH9S223 ' 22.03% 1.08 max 

ERZ-1DH9S233 23.0#3% |  1.08max 

ERZ-1DH9S243 24.043% 1.08 max 

ERZ-1DH9S253. 25.03% 1.08 max 

ERZ-1DH9S263 26.03% 1.08 max 
1. Operating Temperature: -25~+60°C 
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Ratings 


Electrical Ratings 


Mechanical Ratings 


Environmental Ratings 


Varistor voltage shall be measured applying the specified measur- 
ing current. All the tests shall be conducted at the standard 
temperature of 20°C, promptly enough to avoid heat affection. 


Voltage ratio shall be calculated by the following equation, 
where the current (C) is the specified measuring current and (D) 
is equivalent to 1/10 the current (C). 

Varistor voltage at Current (C) 


Volt. Ratio ~ Varistor voltage at Current (D) 


The varistor shall be applied with the rated current (DC) at 
each of 20°C and 70°C and the change ratio of Vc and 
expressed by AVc%/°C. 


The varistor body shall be secured and the leads shall be 
subjected to a pull of 2.5kg for 5 seconds. 


The varistor body shall be secured to make the terminal for 
low voltage vertical and the terminal lead shall be subjected to 
an axial pull of 1.0kg. And then the body shall be bent to a 
horizontal plane by 90° and back to the original position, 
repeating the same in the opposite direction. 


One minute frequency cycling from 10c/s to 55c/s to 10c/s 
(amplitude: 1.5mm, .059”’) shall be applied to the body secured 
both in the axial direction for 2 hours and in the diametral 
direction for 2 hours. Accordingly, the change ratio of varistor 
voltage and exterior changes are examined. 


The temperature cycle shown below shall be repeated 5 times 
and the change ratio of varistor voltage and voltage ratio and 
exterior changes shall be examined. 


—25°C +3°C 
room ambient 10 to 15 


The varistor shall be left at an ambient of —25°C for 500 hours 
and the change ratio of varistor voltage and voltage ratio and 
exterior changes shall be examined. 


The varistor shall be left at an ambient of 125°C for 500 hours 
and the change ratio of varistor voltage and voltage ratio and 
exterior changes shall be examined. 


The varistor shall be left at an ambinet of 40°C, 90~95%RH 
for 500 hours and the change ratio of varistor voltage and 
voltage ratio and exterior changes are examined. 


The varistor shall be applied with the rated wattage at a 
temperature of 60°C for 500 hours and the change ratio of 
varistor voltage and voltage ratio shall be measured. 
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Satisfy the specified value 


Satisfy the specified value 


—0.05%/°C max. 


No exterior damage 


No exterior damage 


AV0.5/V05<+3% 
AR/RX+3% 
No exterior damage 


AV0.5/V05<+3% 


AR/R<+3% 
No exterior damage 


AV0.5/Vo5<+3% 
AR/R<+3% 
No exterior damage 


AV0.5/V05<$+3% 
AR/R<+3% 
No exterior damage 


AV0.5/V0.5<+3% 
AR/R<+3% 


No exterior damage 


AV0.5/V05<+3% 
AR/R<+3% 
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Characteristic Examples 
Voltage vs. Current 


HINSAEN TL 
N\ 
Hh SRS ESE 


ERZ—1DH9S203 
R 3518 as 


ERZ—1AH9S153 


ERZ—80H9$123 


ema |e >? Celie i 
wis! 
ooneeen 


S 
“ 
oO 
a 
oc 
kes 
3 
> 


0.1 
Current (mA) 


Voltage vs. Temperature 
Sample: ERZ-1AH9S153 


Voltage (KV) 


-20 0 20 40 60 80 100 120 
Temperature (°C) 


Life 
Sample: ERZ-1AH9S183 
AVc 
— x 100 
Ve 
Humidity 
Sample: ERZ-1AH9S183 
AVc 


Test time (hours) 
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Application Example 


(1) Reactor transformer method 


(2) ZNR method 


Amplifier Reactor transformer 


Suggestions for Handling 


Keep the correct rated power. 


. The rated power is specified at DC. If the ZNR is to be 
used in the AC circuit, advance notice to that effect is 
needed. 


2. If the power exceeding the rated value is applied, great 
heat generation is caused lowering the varistor voltage, 
which gives rise to overcurrent. As a result, the element 
temperature rises, finally damaging the element. 

3. The rated power is defined as the power which shows 
stable performance against continuous load for a long 
period within the operating temperature range of -25°C 
to 60°C. So, care must be taken to ambient temperautre. 

@ Fix the heat sink in correct manner. 

Since a heat sink is indispensable to assure the rated 
power application, the required type must be fixed in 
correct manner. Avoid using the ZNR beyond the rated 


=45 


Part Number Code 


power by fixing the heat sink to the metal part such as 
chassis in expectation of the radiation effect of the metal 
plate. 

= Pay much attention to high voltage. 
Sufficient consideration should be given to avoid acci- 
dental discharge at the high voltage terminal. For safety 
assurance, however, the chassis and other components 
need to be placed at least 30mm off the high voltage 
terminal. 

= Keep away from shocks and vibrations 
ZNR is designed to endure a certain grade of shocks and 
vibrations. But as ZNR is encapsulated in a ceramic tube 
attention should be paid to direct shocks and vibrations 
in order to avoid unexpected accidents. 


Zinc Oxide 
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H | Stacked Type 


wee) 


Measuring _Varistor Varistor voltage Suffix 
current for voltage 
varistor tolerance 


voltage 


The first two digits are 
significant figures and the 
third one denotes the 
number of zeros following. 
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Types D,E and P 


Excellent in residual voltage ratio 

Quick response to surge with steep rise 

No follow current 

Symmetrical V-! characteristics 

Any voltage rating within a VimA range from 33V to 
1kV available (V1mA: varistor voltage) 

Type P equipped with an indicator facilitates maintenance. 


Features ey 
Large withstand surge current (500A~20kA) ys Q 


f 
f 
j 


Application 


@ Protection of semiconductive elements such as diodes, 

transistors, thyristors, triacs 

Protection of various kinds of consumer equipment 

Protection of broadcasting equipment 

Protection of traffic and railway signal system equipment 

Protection of communication, measuring, control equip- 

ment 

™ Protection of low voltage switchboards 

= Protection of various kinds of automatic control equip- 
ment for power distribution line 

@ Switching surge suppression of relays 

@ Protection of water system from lightning surge 


Ratings 
Electrical Ratings 


Item - Test Method Rated Values 
The varistor voltage (VimA) is the voltage measured 
; between the both terminals of ZNR applying a d.c. To meet the specified 
Vakistor Vartage current of 1mA. Measurement should be conducted value 
promptly enough to avoid heat affection. 


Withstand V, change ratio is measured after the specified impulse — 
Surge Capability shall be applied 2 times at intervals of 5 minutes. AVimA/VimAS*10% 


V1 change ratio is measured after the specified impulse 
shall be applied 10,000 times at intervals of 10 seconds. +109 
Impulse: V1<68V 2msec, 5A AVI mA mAS210% 
V1>82V 8x20usec, 100A 


Surge Life 


Impulse: 8x20usec, 10A(VimA <68V) or 100A(VimA 
Residual Voltage >82V) Residual voltage ratio (Rc) is expressed by the To meet the specified 
Ratio (Rc) ratio between a voltage when the above current is value 

applied and a voltage when 1mA d.c. is applied. 


Temperature coefficient is VimA change ratio expressed 


ae eee eae in %/°C when measured at ambient temperatures of 20°C -0.05%/°C max. 
p and 70°C respectively. 


Withstand voltage test between terminals and metal for 
Withstand Voltage mounting are tested under the condition of commercial 
(pertinent to Type E and P) frequency voltage 2kV a.c. for one minute. (16kV a.c. 
for High Voltage Surge Absorber) 


No damage 
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Mechanical Ratings 


A ZNR body shall be secured and the terminals are 
subjected to the specified weight (Type D: 1kg, Type E 
and P: 5kg) axially applied for 10 seconds, and exterior 
damage is examined. 


Pull Test No exterior damage 


ZNR terminals are secured and subjected to an axial pull 
of the specified weight (0.5kg) and the body is bent to a 
Bend Test horizontal position by 90° and returned to the original 
(pertinent to Type D) vertical position. Same bending is conducted in the 
opposite direction, and then exterior change shall be 
examined. 


No exterior damage 


The body is fixed on a vibration plate and the vibration 


specified below shall be applied in three perpendicular 
directions for 2 hours respectively, and then exterior 
Vibrations change is examined. No exterior damage 


A vibration: 1 minute cycle (10Hz>55Hz>10Hz) 
amplitude is 0.75mm (total amplitude: 
1.5mm) 


ZNR terminals shall be dipped in a solder of 230+5°C All the surface dipped 
for 240.5 seconds. Method details are as per JIS C 5102, should be covered with 
8.4. solder. 


ZNR terminals shall be dipped in a solder of 350°+10°C 
for 340.5 seconds up to the point 4mm below from the AV, mA/V,mA<+10% 
body. Method details are as per JISC5102, 8.4. 


Solderability 
(pertinent to Type D) 


Resistance to Soldering 
Heat (pertinent to Type D) 


Environmental Ratings 


After ZNR is subjected to 70°+2°C without load appli- 
High Temperature cation for 1,000 hours and then to a room ambient for 
Storage 1 hour min. to 2 hours max., the characteristic change 
is examined. 


After ZNR is subjected to 40°+2°C, 90~95%RH without 
load application for 1,000 hours and then to a room 
ambient for 1 hour min. to 2 hours max., the character- 
istic change is examined. 


A,mA/V,;mA<+5% 


Humidity AV, mA/V,; mMA<+5% 


+ 


After the temperature cycling shown below is repeated 5 
times and then the sample is subjected to a room ambient 
for 1 hour min. to 2 hours max., the characteristic 
change shall be measured. 


Bmw aii anc irzim _ “™: 


_95,+0 

| | 25°3 

room ambient 

os = 
+85°5 


room ambient 
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Dimensions 


Specifications 
= Type D 


ERZ-B14DK330 

ERZ-B14DK390 © 
ERZ-B14DK470 
ERZ-B14DK560 


ks 


—A7#10% | 


33410% 
39+10% 


| Be 


| DC 


56£10% — 


ERZ-B14DK680 _ 


68+10% © 


ERZ-A10DL820 


82+15% 


7 


_ be < 


DC 
AC 


ERZ-A10DL101 


ERZ-A10DL221 


ERZ-A14DL221 


220+15% 


-100#15% 


AES 


AC120 


SC at 


Toul 
PLS 


18(.709) 


13(.512) 


17(.669) 


Unit: mm (inch) 


7(.276) 


5(.197) 


8(.315) 


ERZ-A14DL441 


A40+15% 


AC240 


Notes) 


1. Operating Temperature Range: —25 ~ +70°C 
2. * Residual Volt. Ratio: Viga/Vima 

3. Tolerance 5% and 10% available 

4. Other values at Vima (Vima > 33V) available 
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18(.709) 


9(.354) 


11(.433) 


8(.315) 
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= Type E 


ERZ-A20EL221 _ ae mK 48(1.890) 42(1.653)  39(1.535) 


ERZ-A25EL221  220+15% 5000 19 —  60(2.362) 55(2.165)  51(1.969) 


ERZ-A32EL221 ' : ie ae  60(2.362) 55(2.165) —51(1.969) 


+ 


ERZ-A20EL441 ae = =  48(1.890) 42(1.653) — 39(1.535) 


ERZ-A25EL441  440+15%  . AC240 | ®)  60(2.362) 55(2.165) —_ 51(1.969) 
ERZ-A32EL441 __ ~ 15,000 ‘ § — 60(2.362) 55(2.165) —51(1.969) 
ERZ-A20EL881 5,000 — 48(1.890) 42(1.653) — 39(1.535) 
ERZ-A25EL881  880+15%  AC480 10,000 As 60(2.362) 55(2.165) —51(1.969) 
ERZ-A32EL881 _ : 20,000 hy 60(2.362) _55(2.165) _51(1.969) 
ERZ-A20EL102 | 5,000 —i| _= 48(1.890) 42(1.653) — 39(1.535) 


ERZ-A25EL102  1000+15%  AC520 10,000 60(2.362) 55(2.165) _51(1.969) 
ERZ-A32EL102 20,000 60(2.362) 55(2.165) 51(1.969) 


Notes) 1. Operating Temperature Range: —25 ~+70°C 
2. Tol. 5% and 10% available 


= Type P 


ERZ-A20PK251 (ZL-01011) ~250+10% we 
ERZ-A20PK501 (ZL-02011) 500#10% = =  AC260__ 5 ; ein date 
ERZ-A20PK102 (ZL-04011) 1000+10% 


Notes) 1. Operating Temperature Range: —-20~+ 70°C 
2. Part Nos. in brackets are of conventional designation. 


Characteristic Examples 
Residual Voltage Characteristics (Typical Values) 


ERZ—A20EL102 
ERZ—A32EL102 
ERZ—A14DL441 
ERZ—A32EL441 
ERZ—A10DL221 
ERZ—A32EL221 
ERZ—A10DL820 
ERZ—A20PK251 
ERZ—A20PKS501 
ERZ—A20PK102 
ERZ—B14DK680 
ERZ—B14DK330 
ERZ—A20EL881 
ERZ—A32EL881 


Residual Voltage (V) 


Current (A) — (measured at 8 x 20us.) 
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Surge Life 


Sample: ERZ-B14DK390 


Sample: ERZ-A20EL221 
Test Condition: at 25°C 


Test Condition: impulse 100A 8 x 20us 


impulse 5A 2ms. interval 10 sec. 
interval 10 sec. 


AV,/V, (%) 


10! vor AGF 104 10° 
Impulse Repection (Times) 


Heat Durability 


Sample: ERZ-A14DL221 J Sample: ERZ-A20E L224 
Test Conditions:at 70°C Test Conditions: at 40°C, 95%R.H. 


AV,/V, (%) 
AV,/V, (%) 


200 400 600 800 200 400 600 800 
Time (hrs) Time (hrs) 


Application Examples 
Lightning Surge Suppression 


1) General case 2) Combination with a reactor 


3) For d-c circuits 


1-21 A MATSUSHITA ELECTRIC 


“ZNR‘’’ SURGE ABSORBERS : ; = 


-4) For broadcasting equipment 


Sealed Trans. 


Surges 
SS 


6KV 
| : AC i00V 


5) For railway signal system 


SUCMCS eat a, en ae al << 
—> | LS — ee eS SS ee 7 


AC100V 


Broadcasting 
equipment 


Rail 


Lightning arrester for signals Lightning arrester for signals 


Lightning Surge Protection in combination with R or L. 


Switching Surge Suppression 
1) Primary Switch of Transformers 2) 3-phase Bridge Rectifier 
Switch 
AC200V 


3-phase 


(eS) 
U 
AC 100V 
AC 200V oe 
| Vv 
Coil 
W Switch 
Load 
3) Protection of Transistor 4) Relay Contact Protection 


Switch 


lo 
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Application Products 


Traffic Lightning Arrester 

This device is used as a lightning arrester for traffic signals 
(ATS, AFO, etc.), with its great surge voltage suppression 
effect caused by the combination with R or L. 


Home Lightning Arrester 


This device is used as a protector for various electrical 
appliances against switching surge and lightning surge 
induced through the power source. Two types are available, 
one with the power service entrance and the other connected 


easily with plug sockets. 


High Voltage Surge Absorber 

This device is used as the surge suppressor for vacuum 
switch with its capability of high voltage suppression. 
(3300V~11,000V a.c.) 
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Suggestions for Handling 


1. Selection of the best suited model 
VimaA 
VimA must be decided so that the leakage current can be 1mA or less even when the power source voltage rises by 20% at the 
most and the characteristics of the unit deteriorate by 10%. 


Residual voltage 
Residual voltage is decided by the surge current and the residual voltage/current (V-Il) characteristics of the unit. Therefore, 
proper unit must be selected in accordance with the surge current and withstand voltage of the appliances where the unit 


is to be adopted. 

Surge suppression capability 

Surge suppression capability must be selected based on the surge energy generated. For example, the surge energy (E) accumu- 
lated at inductance load is figured out by the following equation; 


E = mp/2nt 

p: load (VA) : 

m: leakage inductance (H) 

fs power source frequency (Hz) 


Also, surge generation frequency must be taken into consideration. 


N 


Other cautions 


Special conditions 

When the insulation resistance test of the appliance, where the unit is adopted, is made, attention must be paid to the relation 
between megatest voltage and leakage current of the unit so that insulation resistance may not be misjudged. Also when the 
unit is adopted in the high frequency circuit, heat generation must be avoided taking care of electrostatic capacitance and 
dielectric loss angle of the unit. 

Combination with reactor 

In supression of surge voltage generated at the distribution lines, the residual voltage can be lowered by adding another 
impedance to the surge impedance of the lines. 


Part Number Code 


llz-ae] Ff) [) Ann oO 


Common Code Element Type Tolerance VimA Suffix 


ZNR Surge Absorber 


Disc The first two digits are signifi- 
E |} Molded cant figures of resistance and the 
third one denotes number of 


zeros following. 
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Type R 


Features 


@ Wide voltage range from 6,000V to 12,000V 

@ Stable against temperature, humidity changes and load 
application 

@ Excellent surge suppression capability 


Application 
® Stabilization of circuit voltages and protection of circuit 
components in high voltage circuitries, (e.g., microwave 


oven) 


® Limitation and suppression of voltage and current 


Dimensions 
Unit: mm(inch) 


. Epoxy resin coating 
Tin-plated copper wire 


Ratings 


Electrical Ratings 


Varistor voltage shall be measured applying the specified 

measuring current (C), and the measurement shall be To meet the specified 
conducted promptly enough to avoid heat affection. value 

Standard test temperature is 20°C. 


Varistor Voltage 


Voltage at current D 
Voltage at current C 


Voltage Ratio = 


To meet the specified 
value 


Voltage Ratio C: specified measuring current 


D: 10 times as large as C 


Temperature coefficient is ve change ratio expressed 
in AVo., %/°C when measured at ambient temperatures -0.05%/°C max. 
of 20°C and 70°C respectively. 


Varistor Voltage 
Temperature Coefficient 


Withstand Siirge A current of 10A (8x20psec) is applied twice at intervals 
Capability of 10 seconds. 


AVo.1/Vo.1 <+10% 


Rc is equivalent to the ratio between V100mA (measured 
with a current of 100mA, 8x2QOusec) and V0.1mA 
(measured with a current of 0.1mA) 


To satisfy the specified 
value 


Residual Voltage 
Ratio (Rc) 
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Mechanical Ratings 


The ZNR Seay is cecied in vertical direction and the 
Pull Test terminals are subjected to an axial pull of 2 kg for 5 No exterior damage 
seconds and then the exterior change is examined. 


-ZNR terminals are secured and subjected to a static axial 


pull of 1kg. The body is bent by 90° (verticalZhorizon- 


end Test ‘ 3 ; i 
ininkias tal) 3 times. And the exterior change is examined. 


No exterior damage 


Solderability 


ZNR terminals are dipped in a solder of 230°+5°C for 2 — | To be covered with 
seconds up to the point 4mm below the body. new solder 


Environmental Ratings 


, ee 7 hall d 
Temperature Cycling — Greg Cone Pratt egtambient, —— AVo1/Vo.1<+5% 


Feminutes) (485°C 0 minutes 


eee ZNR is subjected to an ambient of 125°C for 500 hours. AV0.1/V0.15+5% 


ZNR is subjected to an ambient of 40°C, 90~95%RH for AVo.1/V0.1<+5% 


Humidity Test 240 hours. 


a Sp oe ST =i 3 
Life ele is applied with the rated power at 70 C for 500 AVo.1/Vo0.1<+10% 


Specifications 


ERZ-05R4K602 0.1 6.010% 1. O6max i | 1.5max 40(1.58) 


ERZ-O8R4K702 0.1 7.010% —1.06max 8 10 1.5max —45(1.78) ; on 
ERZ-O8R4K802_ 0.1 = 8.010% + —1.06max OE [| 1.Gmax | 50(1.97), 10.0'13 
ERZ-10R4K902. 0.1 9.0+10%  1.06max 0 | 1.5max _55(2.17) i 
ERZ-10R4K103. 0.1. 10.0#10%  1.06max  =—'1.0 Por lees | 60(2.37) (394 

ERZ-10R4K113 0.1 —-11.04#10% 1. mer ~1.Smax  65(2.56) (1.181) ~0197) 
ERZ-10R4K123. 0.1. —-12.0#10% ~~: 1.06max | -1.5max 70(2.76) | 


1. Operating Temperature: -25~70°C 


| 
| 
—— 
| 


Voltage vs. Current 


Voltage (kV) 


1OuA {OOuA 1mA 10mA 100mA 
Current (mA) 
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Characteristics Examples 


Voltage vs. Current 


lesz mall 
Bil K\13 
Ass 
4 Zt 


Voltage (KV) 


| 
diet 
ie 
i 
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Ht 
Fi 
ia 
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5 
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Sample: ERZ-10R4K902 
Standard temp. : 20°C 


Voltage vs. Current (%) 


Life 


Sample: ERZ-10R4K902 JO? CeBee iW 


1 1 a 
200 300 500 
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High voltage circuit of a microwave oven 
a " Sealed case 


Heater transformer | 
Choke coil 


High voltage diode 


Suggestions for Handling 


@ Keep the correct rated power 

1. The rated power is specified at DC. If the ZNR is to be used in the AC circuit, advance notice to that effect is needed. 

2. If the power beyond rating is applied, great heat generation is caused lowering the varistor voltage, which gives rise to 
overcurrent. As a result, the element temperature rises finally, damaging the element. 

. The rated power is defined as the power which shows stable performance against continuous load for a long period within the 


wo 


operating temperature range of -25°C to 70°C. So, attention must be paid to the ambient temperautre. 


™ Select the proper varistor voltage in accordance with nonlinearity. Mistake in the selection of varistor voltage will result not 


only in failure of obtaining expected performance but also in some accidents. 


Part Number Code 


aed dl J if See) ine 


Common code Rated watt Shape Current Tolerance Voltage Suffix 


Pa] Rod ee | 


ERZ ZNR 


otherwise 
specified 


The first two digits are significant 
figures and the third one denotes 
the number of zeros following. 
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CERAMIC DIODE 
VARISTORS “VARIATITE”’ 


Type EYV 


The variatite is an asymmetric voltage dependent resistor 


(ceramic diode varistor) utilizing the forward current 
voltage charactaristics of a potential formed at the interface 
Jf / 


of a semiconductive titanate ceramic and an electrode. 


/ Hf 
Jay /, 
Features ; ie / Z 
/ / 


= Asymmetric volrage current characteristics comparable / } f fj rd / j 


/ / vé 
to diode 4 / i, / 
= Superior in forward voltage non-linearity coefficient i / 


= Small temperature coefficient of varistor voltage as 
about 1/2 to 1/3 of diode and stable characteristics 
in wide temprature range 


Unit: mm{inch) 


Dimensions 


Specifications 


=< es sa ee 


| a 8 
SB aise : (.276) (.197) (1.180) (.020) Black 
| | | 


30.0 #£0.5 
(1.180) (020) | Brown 


EYV-320D1R1JA 1.5 1, (276) “isn 


Te | | | 70. | 50 | 300 | 05 
a Is ; | (.276) (197) _ (1.180) (.020) Red 


| | |) 720 0) 30.0 0.5 
EYV-420D1R3JA . 3 | (.276)  (.197) (1.180) (.020) | 


Orange 


+ 


70 | 50 | 300 | OS 
EV -4200 TI) | (.276) (197) (1.180) (020) Yellow 


T i 76 5.0 30.0 0.5 
| | | | 75 | 60 | 300 | 05 | ; 


me. | so0..| sae, | O65 | 
(.295)  (.236) | (1.180) (.020) Silver 


Note: Color code is marked on the cathode side. 
* 41 Operating temperature range: -25°C to +85°C 


*2 Voltage ratio= —Y1s_ Vis: Varistor voltage at DC1.5mA current 
Vis Vis: Varistor voltage at DC15mA current 
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Ratings 
Electrical Ratings 


Varistor Voltage 


The varistor voltage shall be measured applying the 


specified measuring current to a varistor. All tests shall 
be conducted at the standard temperature of 20°C and 
read out the data 2 to 3 seconds after applying the test 
current to forward direction of variatite. 


Satisfy the specified 
value 


Voltage Ratio 


Varistor voltage shall be measured by the test current 
(1.5mA) specified in rating and the current (15mA) ten 
times of the test current and the voltage ratio is cal- 
culated by the following equation: 


Satisfy the specified 
value 


Voltage Temperature 
Coefficient 


Mechanical Ratings 


Pull Test 


The data of V,.5 voltage applying the rated current 
shall be measured at each of 20°C and 70°C and 
specified by AV, .5 %/°C. 


The varistor body shall be secured and each lead shall 
be subjected to an axial pull of 0.5kg gradually for 5 
seconds. 


To be less than 0.3%/°C 


No damage with visual 
examination 


Bend Test 


The varistor body shall be secured to keep the lead 
vertical and the leads are subjected to the specified 
weight 0.25kg. And bend the body by 90° and return it 
to the original position, bend again to the reverse 
direction by 90° and return it to the original position. 


No damage with visual 
examination 


Solderability 
Test 


Environmental Ratings 


Temperature Cycling 


Varistor leads shall be immersed into a molten solder 
of 270°C up to the point 4mm below from the varistor 
body for 3 seconds. The change ratio of V,.5 and 
exterior damage shall be examined. 


The temperature cycling shown below shall be repeated 
5 times and the change ratio of V,.5 and exterior 
damage are examined. 


Room ambient 


22 +3 
+ 
85— 0 


Room ambient 


Humidity Test 


AV 1.5/V1.5 545% 


AV 1.5/Vi.sS45% 


A varistor shall be exposed to an ambient of 40°C, 90 
to 95%RH for 240 hours and then, the change ratio of 
V,.5 shall be examined. 


AV 1 .5/V1.5<45% 


Life Test 


A varistor shall be applied with the rated current at 80°C 
for 240 hours and the change ratio of V,.5 shall be 
examined. 


AV 1 .5/V1.5<#10% 


Humidity Load Life Test 


A MaTSUSHITA ELECTRIC 


A varistor shall be applied with the rated load current 
1.5mA being exposed to an ambient of 40°C, 90 to 95% 
RH for 240 hours and the change ratio of V,.5 shall be 
examined. 
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Characteristics 
Voltage vs. Current 


Ambient Temp.: 20°C 


OO © © © 


: EYV-320D010JA 
: EYV-320D1R2JA 
> EYV-420D1R5JA 
: EYV-620D2R2JA 
> EYV-830D030JA 


Reverse Direction Voltage Vr (V) 
5 4 Siow 


= Forward Direction Current I- (mA) 


1.0 2.0 3.0 4.0 
Forward Direction Voltage Vr (V) 


Reverse Direction Current IR (uA) 


Voltage vs. Temperature 


Specimen: Si-diode and — 
| |. EYV-320DIR2JA 
| Condition: IF=1.5mA DC 
= T.C. = -0.07%/°C 
o Variatite | _ FSF 
pt 
° : 
= 
T.C = -0.35%/° C 
A020 1) 20 40 60 80 f00 120: 140 
Ambient Temperature (°C) 
Humidity Life 


— 


6) 200 400 600 800 1000 
Se 


Test Term (hrs.) 
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Life 
+10 
+8 
+6 
+4 
AV. bas EYV-320D1R2JA 
saws ¥ 100 Ae co 
Wane 0) Test Condition: 
Bs Applying 1.5mA 
(% ) - at 80°C. 
4 
Time (hrs.) 
Application 
= To stabilize voltage in transistorized electronic bias circuits of radio, stereo, and TV 
= For detection circuit of voltage change on battery, etc. 
® For protection on input side in IC and semiconductive circuits 
Application Examples 
™ Transistor Base Bias for High Frequency Amplifier ® Regulation of Input Voltage in DC Amplifier 
ie] 
a 
> 
3 
— OuT 
z 


Variatite 


\ 
ae 


[S) 


@ Transistor Emitter Bias for Low Frequency Amplifier 


A MATSUSHITA ELECTRIC 1-32 
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Precautions for Application 

1. Continuous use in over 85°C should be avoided due to wax impregnated treatment for humidity proof. 

2. The current to be applied to variatite should be designed to be 1.5mA. Variatite is not broken by the current up to 
approximately 10mA exceeding the specified 1.5mA, but the change ratid of varistor voltage can not satisfy the value of the 
rating. 

3. The voltage current characteristics of variatite being asymmetric, it should be operated to meet the polarity marked on each 


product. 
4. Variatite, being compared with silicon diode, having smaller temperature coefficient of varistor voltage such as 1/2 to 1/3 


that of diode, it cannot be used for temperature compensation of bias voltage in complimentary circuits. 


Part Number Code 


Common Code _ Rev. dir. max. Rev. dir. max. Structure For. dir. volt. Tolerance Suffix 
Permissible volt. | Leakage Current (at 1.5mA) 

20 20nA — The first two digits are signifi- 

30 30uA DISET y¥Be cant figures of voltage at 1.5 
mA and the third digit indi- 
cates number of zeros follow- 
ing them. R signfies a decimal 
point. 

L 
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SiC VARISTORS 
Type ERV 


SiC varistor is a symmetrical voltage dependent resistor 


utilizing characteristics of voltage non-lineality of silicon 
carbide (SiC). 
Features 
Symmetrical polarity for voltage 
Stable thermal characteristics ? 
Minimum time constant 
Durable against high voltage 
Application 
Spark absorber in relay circuits 


Voltage stabilizer 


Protector of various semiconductive elements 


Noise suppressor and contact protector of mini motors 


Dimensions of Rod Type Unit: mm(inch) 


0.86(0.0329) 


5 max. (.197 max.) 5 max. 
(.197 max.) 


30 min 30 min. 
(1.18min.) (1.18min.) 


Specifications of Rod Type (0.8W) 


ERV-08S3101K 100+ 10% | sius 
ERV-08S3121K 120 + 10% | (.512+.660) 
ERV-08S3151K 150 + 10% pee | 
ERV-08S3181K 180+10% 
ERV-08S3221K __ 220 + 10% 


ERV-08S3271K 270+ 10% 
ERV-08S3331K 330+ 10% | 181.5 
ERV-08$3391K 390 + 10% |  (.709 + .060) | 
ERV-08S3471K 470 + 10% 


, + 109 
ERV-08S3561K 560 + 10% BIG 


ERV-08S3681K 680 + 10% 
ERV-08S3821K 820 + 10% 
ERV-08S3102K 1000 + 10% 


(.827 + .060) 
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Specifications of Rod Type (1.5W) 


ERV-15$3101K 100+10% 13#1.5 
ERV-15S3121K 120+10% (.512 + .060) 
ERV-15S3151K 150+10% 
ERV-15S3181K 180+10% 
ERV-15S3221K 22010% 
ERV-15S3271K 270+10% 
ERV-15S3331K 330+10% 
ERV-15S3391K 390+10% 
ERV-15S3471K 470+10% 
ERV-15S3561K 560+10% 
ERV-15S3681K 680+10% 
ERV-15S3821K 820+10% 
ERV-15S3102K 1000+10% 


15+ 1.5 
(.591 + .060) 


172415 
(.669 + .060) 


2155 
(.827 + .060) 


Dimensions of Disc Type 


ERV-01G ERV-O0 Dand ERV-OIDE rareE erate 


tT 


Specifications of Disc Type (0.1W ~ 0.2W) 


ERV-01G2050M 
ERV-01G27R5M 7.5 + 20% j 5505 
ERV-01G2100M 10 + 20% se FJ 
ERV-01G2130M 13 + 20% (2175-328) 
ERV-01G2180M 18 + 20% 
ERV-01E2050M - 5+ 20% . 
ERV-01E27R5M 7.5 + 20% : spade 
ERV-01E2100M 10 + 20% (098 + .059) 
ERV-01E2130M 13 + 20% 
ERV-01E2180M 18 + 20% 
ERV-02E2100M 10 + 20% 
ERV-02E2130M 13 + 20% i 2.5+1.5 
ERV-02E2180M 18 + 20% é ; (.098 + .059) 
ERV-02E2240M 24 + 20% 
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Specifications of Disc Type (0.8W) 


cml eee 


ERV-08D2220M 22+20% 
ERV-08D2330M 33+20% 
ERV-08D2470M 47+20% 
ERV-08D2680M 


68+20% 
= : 


131 


ERV-08D3470M 
ERV-08D3680M 
ERV-08D3101M 


47+420% 
68+20% 
100+20% 


(.512 + .039) 


2:0~7.0 
(.118~.276) 


5.0+1.5 
(.197 + .059) 


ERV-1D1100M 
ERV-1D1150M 


10+20% 


15+20% 


ERV-1D2100M 
ERV-1D2150M 
ERV-1D2220M 
ERV-1D2330M 
ERV-1D2470M 
ERV-1D2680M 


10+20% _ 
15+20% 
22+20% 
33420% 
47+20% 
68+20% _ 


18+1 
(.709 + .039) 


ERV-1D3470M 
ERV-1D3680M 
ERV-1D3101M 


47+420% 
68+20% 
100+20% 


Specifications of Disc Type (2.0W) 


ERV-2D1100M ~ 10#20% 
ERV-2D1150M 


| 15420% 
ERV-2D2100M 10+20% 
ERV-2D2150M 15+20% 
ERV-2D2220M 22+20% 
ERV-2D2330M 33+20% 
ERV-2D2470M 474+20% 
ERV-2D2680M 


25+ 1.5 
(.984 + .059) 


68+20% 
ERV-2D3470M 47+20% 
ERV-2D3680M 68+20% 
ERV-2D3101M 


| 100+20% 
ERV-2D3151M 150+20% 
ERV-2D3221M 220+20% 
ERV-2D3331M 


330+20% 


Power Derating Curve 


Rated Power (%) 


20 40 60 80 100 


Ambient Temp. (°C) 


2:0~7.0 
(.118~.276) 


2:0~ 7:0 
(.118 ~ .276) 


120 140 


When ambient temperature exceeds 70°C, the load should 
be derated in accordance with the Derating Curve. 
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5.04 1.5 
(.197 + .059) 


100 + 1.5 
(.394 + .059) 


SiC VARISTORS 


Ratings 
Electrical Ratings 


Varistor Voltage 


The varistor voltage shall be measured applying the specified 
measuring current to a varistor. 

All the tests shall be conducted at the standard temperature 
of 20°C, promptly enough to avoid heat affection. 


Voltage Ratio 


Satisfy the specified value 


Varistor voltage shall be measured by the measuring current Vx 
specified in the rating and the current Vo.1x of 1/10 the current 
(Vx) and calculated by the following equation. 
R= Vx 
V o.1x 


Voltage Temperature 
Coefficient 


Mechanical Ratings 


Pull Test 


Voltage Vx and change ratio R shall be measured applying the 
rated current in ambient temperature 20°C and 70°C and shall 
be specified by AVx(%)/°C, and AR(%)/°C. 


The varistor body shall be secured and the leads shall be 
subjected to a pull of the rated weight. 


Bend Test 


The varistor body shall be secured to keep the leads vertical 
and the leads are subjected to the specified weight. And bend 
the body by 90° and return it to the original position and bend 
again to the reverse direction by 90° and return it to the 
original position. 


Satisfy the specified value 


vx: 76 4 %/°C 
R: +0.2%/°C 


No exterior damage shall 
be found. 


No exterior damage shall 
be found 


Resistance to Soldering 
Heat 


Environmental Ratings 


Temperature Cycling 


Varistor leads shall be immersed into a molten solder of 350°C 
up to the point 3mm below from the varistor body for 3 
seconds. The change ratio of Vx and R and the appearance 
shall be examined. 


The temperature cycling shown below shall be repeated 5 
times and the change ratio of Vx and R and the appearance 
shall be examined. 


30 
Room ambient 10 to 15 
+85'3 30 
Room ambient 10 to 15 


Humidity Test 


The varistor shall be left at an ambient temperature of 40°C, 
95%RH for 240 hours and the change ratio of Vx and R shall 
be examined. 


AVx/Vx< +5% 
AR/R<+10% 


AVx/Vx<+5% 
AR/R<+10% 


AVx/Vx<+5% 
AR/R<+10% 


High Temperature 
Load Test 


The varistor shall be applied with the rated load current at 
70°C for 500 hours and the change ratio of Vx and R’shall be 
examined. 


High Humidity 
Load Test 


The varistor shall be applied with the rated load current for 


1.5 hours ‘on’ and 0.5 hour ‘off’ and cycling for 500 hours in 
total and the change ratio of Vx and R shall be examined. 
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AVx/Vx< +10% 
AR/R<+20% 


AVx/Vx< +10% 
AR/R< £20% 
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Characteristics 


Voltage vs. Current 


ERV-08S(Rod Type) 
10000 


ERV-15S(Rod Type 
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| 
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DC Voltage (V) 


DC Voltage (V) 


a 
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| 10mA 100mA 
DC Current DC Current 
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Temperature Characteristics 


BS 
2 
‘= 
© 
om 
fa) 
D 
ie 
6 
iS 
Oo 


40 60 80 


Temperature (°C) 


High Temperature Load Life 


ERV-1D2220 


Humidity 


G ERV-1D2220M 
| 40°C, 95%RH i 


Change Ratio (%) 


a 


Change Ratio (%) 


Time (hrs.) 


Precaution for Application 


100 500 1000 


Test Term (hrs.) 


Humidity Load Life 


Change Ratio (%) 


100 500 


Time (hrs.) 


SiC varistor can be used in continuous operation at less than 70°C ambient temperature, but in the case of over 70°C this 
should be used in the condition of derating the load according to the derating curve. 


And the voltage temperature coefficient of SiC varistor being negative, varistor should be carefully designed to use when applying 
such load as around the rated power and operating in around 70°C ambient temperature. 
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Part Number Code 


AMM-OOO ooooOoo 


Common Code Rated Power Shape & Measuring Voltage Tolerance — Suffix 
Coating Current 


Symbol | Shape Coating The first two digits are 
Disc significant figures of 
resistance and the third 


Lacquer one denotes number of 
: Disc With insu- zeros following them. 
lating tube 


Rod Lacquer 


A MATSUSHITA ELECTRIC Ik-40 


PTC THERMISTORS 


The PTC thermistor is a semiconductive ceramic resistor comprising barium titanate, being featured by its large temperature 
coefficient by resistance change. Its positive characteristics are classified into two types. The one characteristic named ‘A 
characteristic’ shows linear change of logarithmic resistance values against temperature change. The other ‘B characteristic’ exhibits 
abrupt increase of resistance when the temperature becomes higher than a specified value, while, at temperatures below the 


specified value, the resistance value shows small change. 


Major Characteristics of PTC Thermistor 

1) Resistance Value (R) 
The resistance value of a PTC thermistor is measured at ambient temperature of 25°C with the voltage less than 1.5 VDC 
suppressing self heat generation. Ata voltage higher than the specified 1.5 VDC, the thermistor element generates heat, 
affecting the values after measurements due to its self-heating and voltage-dependency. 


2) Resistance Temperature Coefficient (a) 


— 


Resistance temperature coefficient of a PTC thermistor within a certain temperature range appears in positive and in large 

values. The coefficient in this case is indicated by the following equation: a= 230.3 log(R>/R,) (%/°C) 
To—aq 

When temperature and logarithmic resistance values are in approximately linear relationship, a is kept constant independent of 


T, and T,. But when the above relationship does not exist, T; and T, are specified as follows. 


Fig. 1 
(For A Characteristic) 
Ts “25°C R,: Resistance at T, (°C) 
I, 80 C R,: Resistance at T, (°C) 


a is calculated by the following equation: | 

a= 4.19 log (Rgo/R25) (%/°C) | hag Re 
(For B Characteristic) 
T,: Switching temperature (Ts) | 
T,: Temperature higher than switching temperature by 

50°C. | log Ry 

ais calculated by the following equation: 

a = 461 log (R2/R1) (%/°C) 


3 


— 


Switching temperature (Ts) 

B characteristic thermistor’s resistance shows constant values below a certain temperature, but when the temperature exceeds 
that value, the resistance increases abruptly. 

The temperature at which the resistance begins to increase abruptly shall be called ‘‘a switching temperature’, which is defined 
as the temperature at which the resistance value is equivalent to twice the resistance value at 25°C as shown in the resistance 


temperature curves in Fig. 2. 


4) Varistor Effect 
Resistance value of a PTC thermistor varies with the measured voltage. As far as the temperature of a PTC thermistor is kept 


constant, the resistance becomes smaller as the voltage applied becomes higher, which is called ‘‘varistor effect’. 
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PTC THERMISTORS 


5) Withstand Voltage 
When a voltage is applied, a PTC thermistor generates heat as jule heat and 


the temperature of element rises. 
When a higher voltage is applied, the temperature of element also rises, and 
when this temperature reaches more than TN in the Fig. 1., the function of 


100V DC 


150VDC 


the current limitation is lost and accordingly the element is destructed 
because the temperature coefficient of resistance becomes negative just as 


i=} 
4 
cs 


an ordinary semiconductor. 
Therefore a PTC thermistor should be operated at temperatures below TN 


in order to avoid destruction of elements. 
The ambient temperature and heat radiation are fixed, and thereby the 


maximum operating voltage is limited. The withstand voltage is practically 


fo} 
- 


Resistance Ratio(R/R2s5) 


specified below this maximum voltage. 
6) Maximum Rated Voltage 
The maximum rated voltage is an allowable voltage for long-term opera- 
tion, being fixed under the withstanding voltage specified. 
7) Heat Dissipation Coefficient (D) 
Heat dissipation coefficient is equivalent to the heat dissipated from the thermistor body in a specified period of time by 1°C 


Temperature (°C) 


change with ambient temperatures changed from T (°C) to To (°C). 
Voltage (V) shall be applied to a PTC thermistor at an ambient temperature (To). The current measured under a static condi- 
tion is indicated by (I) and the temperature of the PTC thermistor as (T). 
The relationship between the electric energy applied to the thermistor for a specified period of time and thermal energy to be 
lost for the same period is shown as the following equation. 
W=VI= D(T-—To) 
D: Heat dissipation coefficient (W/°C) 


8) Heat Time Constant (7) 
Heat time constant is the period of time while the temperature of a PTC thermistor is 0.632 time as high as the temperature 
difference of T — To when the ambient temperature is changed from To to T. Heat time constant is utilized as an index to 


measure a degree of the thermistor’s response time against heat. 
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Fig. 3 

9) Resistance vs. Termperature Resistance vs. Temperature 
Resistance - temperature characteristic is measured applying a voltage of 
less than 1.5V DC reducing the effect of self heat generation and varistor 
effect.. Fig. 1 shows resistance - temperature characteristics in which when 
the temperature is below Tp, the resistance value decreases as temperature 
rises but when the temperature exceeds Tp, the temperature coefficient 
becomes positive and thereby the resistance value becomes larger. 


When the temperature exceeds Tn, the resistance - temperature coefficient 
becomes negative. 

The change characteristics of resistance value caused by the temperature 
changes (Tp, Tn and other degrees) varies with the composition of 
materials. 


10) Static Characteristics Static Charantarieties 


Static characteristics denotes the relationship between the voltage and ee 


current measured under thermally static condition after a certain voltage 
is applied to a PTC thermistor. , 


Voltage (V) 


11) Dynamic Characteristics (Current - Time Characteristics) 


3 


When the current exceeding the specified value is applied to a PTC 
thermistor in the circuit as shown in the Fig. 5, the thermistor generates 
heat and thereby the resistance value becomes larger. * 


As shown in Fig. 6 the current is kept constance within a certain period of 


time but later the current decreases abruptly. 
100 
Current (mA) 


Fig. 5 


Dynamic Characteristics 


Resistor 110V ERP-R3B2R 100 
100V 


90V 


ELC 


Source Thermistor 


Current (mA) 


0 0p a0 — So 


2 
Time (seconds) 
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Type ERP “A Characteristic” 


‘A Characteristic’ is featured by nearly linear relationship 
between temperature and logarithmic resistance values. 

3 types of resistance ratio by temperature [A2 (2.5%/°C), 
A3 (3.5%/°C) and A4 (4.5%/°C)] are available, and types 
should be selected according to application. 


Features 

@ Logarithmically linear characteristics against temperature 
change 
Linearity obtained in a wide temperature range 
Large temperature coefficient (a) 

= Many types available upon request 


Application 

@ Temperature compensation of transistor circuits 

@ As thermo-sensitive elements for temperature measure- 
ments and temperature control 

@ Overheat protectors for transistors 


Dimensions 


52 
MIN.20 0.6 
(1828) (.787) (0.024) 


Ratings (A characteristic) 
Electrical Ratings 


Resistance value when measured with a D C 
Resistance Value (R25) voltage less than 1.5V applied at an ambient 
of 25°C 

R_20 Reo 

Ras Ros 

R_209; Resistance value at -20°C 

R»<5 ; Resistance value at 25°C 

Ryo ; Resistance value at 80°C 


Satisfy the 
specified value 


Resistance Temperature 
Characteristics 


Satisfy the 
specified value 
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(Electrical ratings continued) 


Max. Operating 
Temperature 


Max. operating temperature when the rated power is 
derated to the limit in the derating curve 


125°C 


Rated Power 


The rated power should be derated according to the 
following derating curve when the ambient temperature 
exceeds 40°C. 


100 


0 40 80 125 
Temperature (°C) 


Satisfy the specified 
value 


Max. Rated Voltage 


Mechanical Ratings 


Pull Test 


Equivalent to the voltage allowed to be applied within a 
temperature range from -20°C to 80°C 


The PTC thermistors shall withstand a steady pull of the 
weight applied axially to each lead for 10 seconds 
without damage. 


Max. 18V DC 


1.0 kg 


Lead Bend Strength 


Secure a sample unit with the vertical force applied to 
the lead wires. Move the body to a horizontal position 
by 90° bending and return it to the initial vertical 
position. Move it to the opposite horizontal position and 
return it to the initial vertical position. 


0.5 kg 


Solder Heat Shock 


The lead wires are dipped in the molton solder of 350°C 
for 3 sec. up to 4mm from the body. 


AR/R25<20% No exterior 
damage 


Solderability 


Environmental Ratings 


Intermittent 
Load Life 


The lead wires shall be dipped in the melted solder of 
230°C for 2 seconds up to 4mm from the body after 
dipping in flux. 


Change ratio of Ry5 after applying the rated voltage at 
room ambient for 1000 hours at intervals of 1.5 hours 
‘on’ and 0.5 hour ‘off’ 


All the surface of lead wires 
are covered with solder 


Humidity 
Load Life 


Change ratio of R5 after applying the rated voltage at 
40°C,95%RH for 500 hours at intervals of 1.5 hours ‘on’ 
and 0.5 hour ‘off’ 


High Temperature 
Load Life 


Change ratio of Ry 5 after applying the rated voltage at 
80°C continuously for 1000 hours 


I-45 


AR/Ry5<20% 
No exterior damage 
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Specifications 


ERP-F3A2M471 
ERP-F3A2M681 
ERP-F3A2M102 
ERP-F3A2M122 
ERP-F3A2M152 
ERP-F3A2M222 


ERP-F3A3M861 
ERP-F3A3M102 
ERP-F3A3M152 
ERP-F3A3M222 
ERP;F3A3M272 
ERP-F3A3M332 


ERP-F3A4M102 
ERP-F3A4M152 
ERP-F3A4M222 
ERP-F3A4M272 
ERP-F3A4M332 
ERP-F3A4M402 


Characteristics 
Resistance-Temperature Characterisitcs Intermittent Load Life 


Conditions: Applying the maximum 
rated voltage (18V. DC) 
at room ambient at inter- 
vals of 1.5 hours ‘on’ and 

The Change Ratio of Ros 0.5 hour ‘off’. 


10) 


Time (hours) 


Change Ratio (%) 


Resistance Ratio (R/Ros ) 


Conditions: Applying the maximum 
tated voltage (18V. DC) 
at room ambient at inter- 
vals of 1.5 hours ‘on’ and 

The Change Ratio of Ras 0.5 hour ‘off’. 


Change Ratio (%) 


40 60 80 
Temperature (°C) 


Time (hours) 
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Type ERP “B Characteristic” 


“B Characteristic’ PTC Thermistor shall be classified into BO 

(50°C), B1 (75°C), B2 (90°C), B3 (120°C) according to 
switching temperatures and have various resistances of 8 
through 100Q and shapes of 8 through 25mm in diameter. 
This is very suitable for use with degaussing in color TV, 
overload protection, overheat protection, temperature 
control thermostatic devices and motor starting devices. 


Features 

= Extremely large temperature coefficient of resistance, 
increasing abruptly when the temperature exceeds the 
specified value 

= Wide selection of switching temperature 

@ Withstand high voltages 


Application 

® Overload protection of transistor, transistor circuits, 
motors and coils 
Limitation of current of motors and transformers, etc. 


ry] 
@ For timers 
® Degaussing for color TV and color VTR 
a 


Temperature detection for various equipment 


Dimensions 


8*1(0.315+0.039) 5(0.197) 


20(0.787) 


5(0.197) 


0.6(0.024) 


12#1(0.472+0.039) 5(0.197) 


20(0.787) 


5(0.197) 


0.6(0.024) 


15*1(0.591+0.039) 5(0.197) 


20(0.787) 


5(0.197) 


0.65(0.026) 


18*1(0.709+0.039) 5(0.197) 


20(0.787) 


5(0.197) 


0.8(0.031) 


25*1(0.984+0.039) 5(0.197) 


20 ~ 10022 


20(0.787) 


5(0.197) 


0.8(0.031) 


20 ~ 10022 


15~ 80Q 


10~ 7082 


Il—47 


A Ma&ATSUSHITA ELECTRIC 


PTC THERMISTORS 


Specifications 


ERP-F3B0M330 
ERP-F3BOM800 
ERP-F4B0M150 
ERP-F4B0M270 
ERP-F5BOM080 
ERP-F5BOM220 
ERP-F6BOM100 
ERP-F6BOM150 


ERP-F3B1M150 
ERP-F3B1M470 
ERP-F3B1M101 
ERP-F4B1M150 
ERP-F4B1M270 75°C? C 
ERP-F5B1M100 


ERP-F5B1M150 
ERP-F6B1M100 


ERP-F6B1M150 
ERP-F6B1M220 


ERP-F3B2M220 
ERP-F3B2M470 
ERP-F3B2M101 
ERP-F4B2M150 
ERP-F4B2M270 
ERP-F5B2M150 
ERP-F5B2M270 
ERP-F6B2M100 
ERP-F6B2M150 
ERP-F6B2M220 


ERP-F3B3M150 
ERP-F3B3M470 
ERP-F4B3M150 
ERP-F5B3M100 
ERP-F5B3M150 
ERP-F6B3M100 
ERP-F6B3M150 
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Ratings (B Characteristic) 


Electrical Ratings 


Resistance 
Value (R35) 


Resistance value when measured with a d-c voltage less 
than 1.5V at an ambient of 25°C 


i 


Satisfy the specified 


value 


Switching 
Temperature 
(Ts) 


The resistance values measured at each of the upper and 
lower limits of the operating temperature range should 
involve, in its range, the resistance value twice the value 
at 25°C. 


Satisfy the specified 
value 


Withstand Voltage 


No damage after application of the rated votlage for 
3 minutes at an ambient 25°C 


Satisfy the specified 
value 


Operating Temperature 
Range 


Permissible operating temperature range when the 
maximum rated power is applied 


-20°C ~+60°C 


Max. Permissible 
Voltage 


Maximum voltage to be applied continuously within the 
specified operating temperature range 


Satisfy the specified 
value 


Operating Temperature 
Range in Zero Power 


Permissible operating temperature range under the zero 
power condition 


Max. Rated Power 


Mechanical Ratings 


Pull Test 


Maximum power when the maximum permissible voltage 
is applied at an ambient 25°C 


The PTC thermistors shall withstand a steady pull of the 
weight applied axially to each lead for 10 seconds 
without any exterior damage. 


-20°C~+60°C 


Satisfy the specified 
value 


Lead } Weight 
0.5mm~0.8mm 0.5 Kg 
0.8mm min. 1 Kg 


Lead Bend 
Strength 


Secure a sample unit with the vertical force applied to 
the lead wires. Bend the body to a horizontal position 
by 90° and return it to the initial vertical position. Bend 
it to the opposite horizontal position and return it to 
the initial vertical position. 


Lead ¢ Weight 
0.5mm~0.8mm 0.5 Kg 
0.8mm min. 1Kg 


Solder Heat 
Shock 


The lead wires are dipped in the melted solder of 350°C 
for 3 sec. up to 4mm from the body. 


Solderability 


Environmental Ratings 


Intermittent 
Load Life 


The lead wires are dipped in the melted solder of 350°C 
for 3 sec. up to 4mm from the body after dipping in 
flux. 


Change ratio of a after a cycle of 1 minute “ON” 
and 5 minutes ‘‘OFF”’ operation shall be repeated 10,000 
times at room ambient 


Humidity Load Life 


Change ratio of Ry; after applying the rated voltage at 
40°C, 95% RH for 500 hours at intervals of 1.5 hours 
“ON” and 0.5 hour “OFF” 


High Temperature 
Load Life 


Change ratio of R25 after applying the maximum rated 
voltage at 60°C for continuous 1000 hours 


AR/R25<20% 

No exterior damage 
All the surface of 
lead wires are covered 
with solder. 


AR/R25<20% 
No exterior damage 
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Characteristics 
Voltage vs. Current 
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Ap 
The Change Ratio of R25 60 


Applying max. rated voltage 
1-minute “ON” 
5-minutes “OFF” 


plying max. rated voltage 
C (Ambient Temperature) 


The Change Ratio of R25 


Time (hours) 


Applying max. rated voltage 
40°C 90~95%R.H. 
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Time (hours) 


PTC THERMISTORS 
a ree Te rw 


Application 

= Temperature compensation 

e.g. transistors, transistor circuits, measuring equipment 

@ Limitation of current 

e.g. transistors, transistor circuit 
= Thermostatic control 

e.g. electronic jar, electronic rice cooking jar, electronic mosquito killer, hot plate, electronic kettle 


= Non-contact switch 
e.g. timer, motor starting 


= Degausser for color TV, color VTR 


Caution 
1. In case of B characteristic PTC thermistor application; the components around the thermistors should be free from the 


heat generated in the thermistor with voltage application. 
2. Cares should be taken not to operate the thermistor at temperatures exceeding the specified values and with the voltages 


over the maximum rated values. 
Part Number Code 


le i ol rine 


Common Code Form & Dimensions Characteristics Resistance Resistance Suffix 
Terminal Tolerance 


Temperature Coefficient 
of Resistance for “A 
type’ PTC-Thermistor 


Size 
mm (inch) 


3(0.118) 
2 5(0.197 Temperature 

sei Coef. of Res, 
3 | 8(0.315) (Q) (%/°C) 


6 18(0.709) 


7 25(0.984) 


The first two digits are 
significant figures of 
resistance and the third 
one denotes number of 
zeros following them. 
Decimal point is ex- 
pressed by R as 1.4=1R4. 


Tolerance of Resistance 
at 25°C 


Switching Temperature 
for "'B type” PTC- 
Thermistor 


Switching Temp. 
(°C) 
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Degaussing Elements 


The degaussing PTC thermistor elements from Matsushita 
are ideal for use in automatic degaussing circuits of color 
TV's. 

Type ERP-C, a PTC thermistor element encased in flame- 
proof insulation resin, and Type ERP-F of disc type, the 
both of which are also ideal for reduction of winding 
number of coils enabling cost reduction. 


Features 


® Non-contact construction 

= Applicable to any type of power supply on market 
= Quick response (Types ERP-C, ERP-F) 
a 
a 


Large inrush current (Types ERP-C, ERP-F) 
Quick recovery (Types ERP-C, ERP-F) 


Shapes, Dimensions and Application Circuits 
Unit: mm(inch) 


T 


Soldered 
Copper Wire 


PTC Thermistor 


Degaussing Coil 


Dimensions (Type ERP-F) 


ERP-F4BOM8RO 12.5 + 1 (.492 + .039) 2.5 + 0.7 (.098 + .031) 20 (.787) 5(.197) 0.6 (.024) 
ERP-F5B0M120 14.5 + 1 (.571 + .039) 2.5 + 0.7 (.098 + .031) 20 (.787) 5(.197) | 0.6 (.024) 
ERP-F5B0M180 14.5 +1 (.571 + .039) 2.5 + 0.7 (.098 + .031) 20 (.787) 5(.197) 0.6 (.024) 
ERP-F5B0M250 14.5 +1 (.571 + .039) 2.5 + 0.7 (.098 + .031) 20 (.787) 5(.197) | 0.6 (.024) 
ERP-F5BOM600 14.5 + 1 (.571 + .039) 5.0+1 (.197 + .039) 20 {.787) 5 (.197) 
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Ratings 


Electrical Ratings 


When the rated voltage is applied at an ambient of 25°C + 1°C with a degaussing coil of standard 


resistance value, the current meets the specified values. 


When the rated voltage is applied at an ambient of 25°C + 1°C with a degaussing coil of standard 
resistance value, the current through coil meets the specified values. 


When measured with a d-c voltage of less than 1.5V at an ambient of 25°C + 1°C, the resistance 
value is within the specified values. 


Within a temperature range from —20°C to 60°C the voltage to be applied to the unit 
should be within the specified range. 


No damage after application of the rated voltage at an ambient of 25° C+1°C for 3 minutes. 


Environmental Ratings 


A cycle of 1 minute “ON” and 5 minutes “OFF” operation shall be repeated 10,000 times at 
room ambient and after the test, the change ratio of the resistance value is within + 20%. 


After 1,000 hour application of the maximum rated voltage at room ambient, the change ratio 
of the resistance value is within + 20%. 


After 500 hour application of the maximum rated voltage at an ambient of 40°C, 90 ~ 95%RH 
at intervals of 1.5 hours “ON” and 0.5 hour “OFF”, the change ratio of the resistance value 
is within + 20%. 


Specifications 


ERP-C4BOMO080 
ERP-F4BOM080 


8Q. 420% 


ERP-C5B0M120 
ERP-F5B0M120 


12Q420% 


ERP-C5B0OM180 
ERP-F5B0M180 


18Q.+20% 


ERP-C5B0M250 
ERP-F5BOM250 


252420% 


ERP-C5BOM600 
ERP-F5BOM600 


6092+20% 
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Typical Characteristics 


ERP-C5B0M120 


Inrush Current vs. Temperature 


Current Attenuation 


= 
aN 


Inrush Current (A °P) 
N 


= 
oO 


—20 -10 Or 10° 20 “30 40° 50 


Temperature (°C) 


Residual Current vs. Temperature 


= 
= 


= 
(=) 


Peak Current (A) 


Residual Current (maRMS) 


—20 —10 Oo 10 20 30 40 50 


Temperature (°C) 


0.2 0.4 0.6 
Time (sec) 


Life Characteristics 


Intermittent Load in Humidity intermittent b.oad 
(132V, 1.5H “ON”, 0.5H “OFF”, 40°C, 90%RH) 1132V, 1-minute ““ON”, 5-minutes ‘“OFF’’, room ambient) 


R,, change ratio (%) 
R, 5 change ratio (%) 


10? 10" 
Time (Hours) ON-OFF Times 


Continuous Load in Humidity Continuous Load 
(132V, room ambient) 


R, , change ratio (%) 
R,, change ratio (%) 


Time (Hours) Time (Hours) 
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PTC Thermistor Unit for Thermostat 


This thermostat unit is of non-contact construction, say 
employing a PTC thermistor’s switching characteristic aa? 


that the resistance value increases rapidly when the 
temperature becomes higher than the specified value, 
and taking the most of its self-heat-generation characteristic 
after switching. 

Ideal for use in home electric apparatus and industrial 
equipment. 


Features 


@ Non-contact construction and semi-permanent life, 


being free from damage 


Fast temperature rise 

Stable temperature retention against changes of applied ’ 

voltages and ambient temperatures 
@ Small inrush current due to connection in series with a 

heater (or resistor) Application 

@ ‘Electronic jar’ (‘Electronic jar’ is a popular device in 

Shapes and Dimensions Japan to keep cooked rice warm) 
Fig. 1 Unit: mm (inch) @ ‘Electronic Cooking Jar’ equipped with cooking and 


warming device 

® ‘Hot Plate’’and electronic kettle 
Electronic mosquito killer device 
Dew remover of Electronic Jar 


Fig. 3 Unit: mm (inch) 


| 


03. 
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Ratings 
Electrical Ratings 


When the voltage of 1.5 VDC or less is applied at an ambient temperature of 25°C, the 
resistance meets the specified value. 


After 10 minute application of the rated voltage +0.5V at an ambient temperature of 


25°C+1°C, steady current meets the specified value. 


Within the temperature range from —20°C to +80°C the maximum allowable voltage is 
130VAC. 


Environmental Ratings 


After continuous 1,000 hour application of 125VAC +1V at an ambient temperature of 
80°C +2°C, the change ratio of the resistance value is within +5%. 


After 1,000 hour application of 125VAC +1V at an ambient temperature of 25°C +5°C 
at intervals of 1.5 hours ‘ON’ and 0.5 hour ‘OFF’, the change ratio of the resistance 
value is within +5%. The resistor must be connected in series to keep the inrush current 
below 1A (RMS). 


The unit is left at an ambient of 40°C +2°C, 90 to 95%RH for 350 hours, and then left 
at room ambient for 30 minutes. The change ratio of resistance value is within +5%. 


Specifications 


EUP-J6B1SA20 6~60Q 20+3mA (at 7OVAC) —20~80° C Fig. (1) 


EUP-J6B1SA25 6~ 602 25+3mA (at 7OVAC) —20~ 80°C Fig. (1) for electronic jar 


EUP-J6B1SA30 6~ 602 304+3mA (at 7OVAC) —20~80°C Fig. (1) for electronic kettle 


EUP-J6B1SA35 6~ 6022 35+3mA (at 7OVAC) —20~80°C Fig. for hot plate 


EUP-J6B1SA40 6~60Q 40+3mA (at 70VAC) —20~80°C Fig. 


4 for electronic jar, electronic 
EUP-JR6B201 4.5KQ+20% 85~ 125mA (at 100VAC) —20~120 C h cooking jar, dew remover 
at 2mA of electronic jar 


EUP-MKHO1 0.5~1.2KQ 65+5mA (at 1OOVAC) = —10~45°C ig. for electronic mosquito 
killer device 
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Characteristics 


(1) Thermostat unit of ‘Electronic Jar’ 


Time vs. Wattage and Temperature of Cooked Rice 


Temperature of Cooked Rice vs. Ambient Temperature 


o Oo 
4 970 70°C 3G 
= is = 
e |: a SR 5 
£ a © 
s E \ ied ev 20W PTC W (11W) g 
r ‘ ~ Heater W(9W) € 
20 2 

Tt 32 SF ce” Seon he ee 


; 20 36. 
Time (H) Ambient temperature (°C) 


Temperature of Cooked Rice vs. 


Power Supply Voltage Terminal Connection 
_80 
O 
g OQ ey Heater 
270 
© 
d 
2 
250 
Ps Power Supply AC 100V 
PTC thermistor unit 
90 100 110 
Power supply voltage {V) 


Construction 


Inner lid 


Outer lid 


Inner ; 

Container Heater 

Metal Outer container 
case 


Adiabatic material 


PTC thermistor Cooking rice 
unit 
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(2) Heating Unit of Dew Remover of Electronic Jar 
Voltage Characteric Ambient Temperature (When mounted in a Electronic Jar) 
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Lid Temperature (°C) 


20 


Circuit 


Inner lid 


) 


Heating unit Metal case 


of dew remover 


SS 


SSS 


Adiabatic material 


Inner container 


Heater 


(3) Electronic Mosquito Killer 


Voltage Characteristic Power Consumption 
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Power Consumption (W) 


Surface temp. (°C) 


90 100 110 
Supplied Voltage (V) 


Power Supplied Voltage (V) 
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Environmental Characteristics 
Continuous Load Life (80°C, 125VAC) 


The Change Ratio of R25 
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100 
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Humidity (40°C, 90~95% RH) 


The Change Ratio of Ros 


Change Ratio(%) 


100 
Time hours 


ON-OFF Load Life (25°C, 125VAC) 


The Change Ratio of Rys 


Change Ratio (%) 


100 
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Non-Contact Switch 


Non-contact switch operates electrically without relays or 
by-metals, utilizing the switching function caused by rapid 
increase of resistance which occurs when the temperature 
becomes higher than the specified value. 


Features 

= Electrical switching effect 

= No deterioration in contact point 

= Stable against vibrations and shocks, facilitating min- 
aturization of equipment 

= No contact noise 


Application 
= For motor drive for compressors used in refrigerators 


and coolers 
= For use in overcurrent suppression units 


PTC Thermistor Unit for Motor Drive 


Dimensions 


Unit: mm (inch) 


24 (0.945 
40 (1.575) 
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Ratings 
Electrical Ratings 


The resistance value measured with a d-c voltage of less 
than 1.5V at an ambient of 25°C+1°C 


The max. rated voltage measured within a temperature 
range from -20°C to 45°C 


The rated power consumption measured when a voltage 
of 100VAC is applied at room ambient 


7.00Q415% 


Resistance Value 


Max. Rated Voltage 150VAC 


Rated Power Consumption Below 7W 


Environmental Ratings 


; : Change ratio of R,5 after continuous 1000 hour 
Continuous Load Life application of 150VAC at a room ambient 
AR/R35<20% 

No exterior damage 


Change ratio of Ry5 measured after 1000 hour —appli- 
cation of 150VAC in the circuit where a 25Q2 resistor is 
connected in series at room ambient at intervals of 5 
seconds “‘ON”’ and 55 seconds “OFF”. 


Intermittent Load Life 


Characteristics 
Operating Characteristics Recovery Characteristics 


Measuring Circuit. 
PTC thermistor 
Supplied 
voltage at 120V 
192. 


> 


je} 
oO 


To memory scope 


PTC thermistor Voltage (V) 


[Applying 115V at 25°C] 
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Time (sec.) 
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Time (Minutes) 
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This is a Negative Temperature Coefficient Resistor whose resistance changes as an ambient temperature changes. This thermistor 
comprises 2 or 4 kinds of metal oxides of iron, titanium, nickel, cobalt, manganese and copper, being shaped and sintered at 
high temperature (1200°C ~ 1500°). 


Physical Characteristics 
Thermistor is a resistor sensitive to temperature utilizing the large temperature-coefficient of metal oxide semi-conductor. And 
its temperature dependency of resistance value is indicated by the following equation: 


R= Re exp B (+--+)... Renee (1) 


Ty: Standard temperature 298° K (25°C) 


Ro: Resistance value at Ty K 
B: | Thermistor constant (°K) 


So called temperature coefficient (a) is generally indicated as follows: 


But q@ is not adequate for use as a constant, because a change by temperature is considerably large, so B is used as a coefficient 


of thermistor. 


Major Characteristics 

The relation between resistance and temperature of a thermistor is linear as shown in Fig. 2, in which resistance is shown in 
vertical direction in a logarithmic scale and reciprocal of absolute temperature in horizontal direction. Bias degrees in these 
straight lines are determined according to the value B expressed by the following equation: 


2.303 (log Ri/log R2) 
1 1 


a, eke 


B= 


R,: Resistance at T,;°K 
R»: Resistance at T,°K 


When calculated from this equation, B is a variable in a strict sense, and the resistance is expressed by the following equation: 
BS INE bi rauie wy vin eaten’ (4) 
In (4), C is a small positive or negative constant and quite negligible except use in precision temperature-measuring device, thereby 


the B is, in practical usage, to be considered as a constant. 

In Fig. 1, the relation between the resistance ratio R»;/Rt (R25: Resistance value at 25°C, Rr: Resistance value at T°C) and B is 
shown with T°C in the horizontal direction. B has not strict relation with resistance ratio (p), but p should be generally made 
larger to obtain larger B value. Thereby, it is difficult to attain large Bin ordinary thermistor elements of small resistance values, 


but Matsushita’s thermistor provides larger B value than other thermistors in the same resistance value. 


10000. 
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Fig. 3-5 exhibits static characteristic curves which show the relationship between current and voitage of a thermistor, and when 
the current exceeds a specified value, the curve becomes for negative resistance. 
In this case, the fgllowing equation exists between the temperature of thermistor, which is indicated as (T°C), and electric energy 


consumption when the current | is applied. 


To: Room temperature 
K: Heat dissipation coefficient (mw/°C) 


Fig. 3 shows the static characteristic curve when heat dissipation coefficient K varies. When K becomes larger, the curve transfers 
toward the arrow direction. 

Fig. 4 shows the static characteristic curve when temperature constant B varies. As B value becomes larger, the resistance value 
becomes smaller due to affection of self heat generation. 

Fig. 5 shows the static characteristic curve when the temperature Tg varies and when Ty becomes larger, the curve transfers 
toward the arrow direction. 

And various kinds of static characteristics can be obtained by means of changing the initial resistance value and by connecting 
the fixed resistors. 


Fig. 3 
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Features 

® Resistance temperature coefficient is negative and extremely large. 
® Various kinds of types especially smaller ones are available. 

™ Resistance values are available from 12 to 10Q. 


Application 

= For measuring equipment: thermometer, wind gauge, liquid level gauge, temperature controller 

@ For temperature compensation: transistor circuit, measuring equipment 

= For driving: delay-setting in relay operation, inrush current surge protection, communication equipment, AGC, time lag 
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Standard Life Characteristic 


Humidity (40°C, 90~95% R.H.) 


Resistance Change Ratio (%) 


Resistance Change Ratio (%) 


100 


Time (hours) 


200 


200 240 


ON-OFF High Humidity Load Life (110°C) 


400 


Time (hours) 


Constant B, Resistance Value and Dimensions 


1500° K 
1550°K 
2400° K 
2700°K 
3000° K 
3100°K 
3300°K 
3500°K 
3700°K 
3900° K 
3950°K 
4000° K 
4100°K 
4200°K 
4250° K 
4300°K 
4500°K 
4600°K 
5300°K 


70~ 120 
80~ 110 


800 ~ 1000 
500~ 800 
85~ 270 
25~ 60 
300 ~ 1600 
LO~* TO 
150i 280 
300 ~ 2500 
600 ~ 800 


800 ~ 4000 
800 ~ 1500 
8K ~ 10K 
30K ~ 100K 
100K~160K 
200K ~ 300K 


10~ 60 


S5~ 45 
500~ 600 
250~ 400 


1i3~ 40 
140~ 750 
30~ 100 
15 100 
100 ~ 1000 
270~ 500 


400 ~ 2000 


3.5K ~ 4.5K 
15K ~ 50K 
50K ~ 80K 
100K ~ 150K 


800 ~ 1000 


Constant B Change Ratio (%) 


Constant B Change Ratio(%) 


Humidity (40°C, 90~95% R.H.) 


100 


200 240 


Time (hours) 


ON-OFF High Humidity Load Life (110°C) 


200 


400 500 


Time (hours) 


70'~ 130, 
2S SOs 


70 ~ 130 
180 ~ 250 
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Precautions for Application 

1. Rated Power 
If a thermistor should be operated exceeding the rated power, making it generate heat, resistance decreases and thereby 
a thermistor is exposed to over-current. Overheat may cause the destruction of the element. 
Therefore, care should be paid to the temperature of the element which should be kept lower than 125°C. When the 
ambient temperature becomes higher, the power should be derated according to the load derating curve. If the temperature 
of the element exceeding 125°C is required, please specify it when ordering. 

2. Mechanical Strength 
As a thermistor is made of ceramic material, it may be damaged when it is dropped or exposed to a large impact. At the 
time of soldering, soldering time should be as short as possible to minimize the exposure time of the element to the point 
temperature of solder. 

3. Mounting Position 
Large power type thermistor in operation is heated up to a extremely high temperature due to self heat generation. So it 
is dangerous to touch the element directly. Care should be taken to the mounting of other components around the 
thermistor to avoid thé heat affection. If some components generating heat should be mounted near the thermistor, the 
generated heat may cause a change of thermistor characteristics. 


Part Number Code 


ene als La] al deed Lal oa 


Common Code Shape Dim. Terminal Const. B (°k) Res. Tol. Resistance 


Disc Type mm (inch) First 2 digits are 
— i significant figures 
3.0 (0.11) = of resistance and 


the third one 
5.0 (0.19) £ denotes number of 


7.5 (0.30) + zeros following 
them. 


10.0 (0.40) 2501 ~ 3000 + Decimal point is 
expressed by R as 
13.0 (0.51) 3001~ 3500 : 1.4=1R4. 


6 | 17.0 (0.67) 3501 ~ 4000 


7 | 21.0 (0.83) 4001 ~ 4500 


25.0 (0.98) 4501~ 5000 


5001 ~ 5500 
5501~6000 


over 6001 
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Type ERT 


This is a Negative Temperature Coefficient Resistor which 
changes its resistance value according to its ambient tem- 
perature change. 


@ Wide range and little variation of temperature coefficient 
(Constant B) compared with resistivity 

= Low B types can omit parallel fixed resistors when using 
for temperature compensation 

= Excellent electrical and thermal stability 

= Semipermanent life 


Application 


= Time delay circuits, Surge protection, Temperature compensation, Temperature sensitive resistors 


Standard Products 


D2 ~ D8 Series D2, D3 Series 


j~-D oor a 


anc = — 
I U 
Color Code | 1¢ >——— : we Color Code : “| 


dg 


i 
ry 


| 5.5(.220) 


SUMED geen) oe 7840.5 1.4405 
max 


min. " ; 
NTE : D3 (.300 (.055 
}2. o nhag ca ' 039) _ | 5(.196) fy é +020) +020) 
| nom. 


a.st1.o | 6-236) 


Sees GATE 


| 5(.200) 
m 


ERT-D2FEL200S 20 
ERT-D2FFL400S 40 
ERT-D2FGL750S 75 
ERT-D2FCL101S 100 
ERT-D2FDL101S 100 
ERT-D2FFL101S 100 
ERT-D2FGL101S 100 
ERT-D2FFL171S 170 
ERT-D2FGL171S 170 
ERT-D2FFL251S 250 
ERT-D2FGL251S 250 
ERT-D2FGL301S 300 
ERT-D2FFL351S 350 
ERT-D2FFL601S 600 
ERT-D2FGL601S 600 
ERT-D2FHL801S 800 
ERT-D2FFL102S 1000 
ERT-D2FHL102S 1000 
ERT-D2FFL142S 1400 
ERT-D2FHL142S 1400 
ERT-D2FHL202S 2000 
ERT-D2FHL332S 3300 
ERT-D2FHL462S 4600 
ERT-D2FHL802S 8000 
ERT-D2FHL103S | 10000 
ERT-D2FHL153S | 15000 
ERT-D2FHL333S | 33000 
ERT-D2FHLS503S | 50000 
ERT-D2FIL154S | 150000 
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ERT-D3FEL8ROS 
ERT-D3FFL130S 

ERT-D3FFL160S 

ERT-D3FFL200S 

ERT-D3FFL300S 

ERT-D3FDL400S 
ERT-D3FFL400S 

ERT-D3FGL750S 
ERT-D3FGL800S 
ERT-D3FGL121S 

ERT-D3FGL131S 
ERT-D3FGL501S 
ERT-D3FHL402S 

ERT-D3FHL203S 

ERT-D3FIL803S 


30 0.5 
{1.180) (.020) 


ERT-D5FEL2R7S 
ERT-D5FFL6R6S 
ERT-D5FFL8ROS 
ERT-D5FGL350S 
ERT-D5FHL102S 


30 0.6 
(1.180) | (.024) 


0.8 
(.031) 


ERT-D5FGM121S 


ERT-D6FGM101S z 0.8 
ERT-D6FHM101S | dl : (.031) 


ERT-D7FGM101S : 0.8 
ERT-D7FHM201S : , (.031) 


= 
ERT-D8FGM700S : 0.8 
ERT-D8FGM101S 2 : (.031) 


m@ Resistance Tolerance ERT-D.F.K. ........ +10% 
BRED sR. cits +15% (Standard) 
ERT-D.F.M. ........ 20% 

M@ ‘Constant’ B TOlErance .ccsccscvssesessedoosesace +10% 
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Low B Thermistor 


ERT-D2FBK450S 
ERT-D2FBK600S 


ERT-D2FBK850S | 30 (2:5 
FRT-D2FBK101S (1.180) | (.020) |(.100) 


| FRT-D2FBK111S Ly 


| FRT-D2FBK151S | 

| ERT-D3FBK8R8S 
30 5 5.0 
(1.180) | (.020)| (.200) 


ERT-D3FBK150S 
ERT-D3FBK220S 
ERT-D3FBK260S 
ERT-D3FBK450S 


ERT-D5FBK4ROS 


ERT-D5FBK4R6S 


Characteristics 


Electrical Characteristics 


The right Fig. indicates 1 Conventional Thermistor 


the characteristic com- 
Parison between the 
conventional tempera- 

ture compensation and oS 
“teal  eheetaek Low B Thhermistor 
71000 mistor. 


Life Characteristic at High Temperature 


150°C 1000 hours 2 Parallel Resistance 


Resistance (Q) 


Combination of 1 and 2 


Change Ratio 


1 1 1 _L 
| 250 500 
| Time (hours) 5 
Ambient Temperature (°C) 


Application Examples 


1) Tr Radio Output Circuit (OPT added) Il) Temperature Compensation Effect Relation between Ambient Temperature 


and Collector Current 
The curves shown in the 
right indicates relation- 
ship between ambient 
temperature and colle- 
ctor current. Both ati 


New Method Low B Thermistor 


- 


é ‘ 
Conventional | 


curves show no differ- 
ence in effect in the 


———_ 
| Conventional 
Method 


Method \! 
New 


Method : 
Low B.Thermistor 


temperature range from i) | 60 ; 50 60 
0°C to +60°C. 


Ambient Temperature ("C) 


Ratings 
Electrical Ratings 


Resistance value is measured with AC voltage applied to Meets the specified value. 
the linear when the self heat generation does not occur 


at room ambient (25+0.2'C). 


After the resistance values at 25°C and 50°C respectively 
are measured, the constant B is calculated by the follow- 
ing equation; 


Resistance Value 


Meets the specified value. 


Constant B Ras 


” 15 
B 8.868 x 10° log 5 


Ras: resistance value at 25+0.2°C 
Rso: resistance value at 50+0.2°C 
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(Electrical ratings continued) 


Rated Power 


The rated power should be derated according to the 

following curve when the ambient temperature exceeds 
o 

40 C. i00% 


Negative load derated line 


1 — 
40°C 82:5.C _25-C 


Meets the specified value 


Max. Operating Temperature 


Max. operating temperature when the rated power is 
derated to the derating limit. 


125°C 


Max. Allowable Current 


Equivalent to the rated power at 25°C. 


Meets the specified value 


Max Allowable Voltage 


Mechanical Ratings 
Pull Test 


Equivalent to the current value when the self heat 
generation does not occur. 


The body of thermistor is fixed and subjected to the 
weight which shall be increased gradually to the breaking 


| limit. 


Meets the specified value 


Lead dia. Weight 
1.0mm over 3kg 
0.8~1.0mm below 2kg 
0.5~0.8mm below 1kg 
0.5mm below 0.5kg 


Solder Heat Shock 


Environmental Ratings 


High Temperature Load 


The lead wire is dipped in a molten solder of 350°C for 
3 minutes up to the point 4mm below from the body. 
And after the sample shall be left at room ambient for 
24 hours, resistance value is measured. 


A thermistor is applied with the derated power at 110 C 
for 24 hours. And after the sample shall be left at room 
ambient, the resistance value is measured. 


Resistance value change ratio: 
within +3%. 

Constant B change ratio: 
within +3% 


Resistance value change ratio: 
within +5%. Constant B change 
ratio within +2.5% 


Humidity 


After a thermistor is exposed to an ambient of 40°C, 
90~95% RH for 240 hours without load and then 
to dry air of 50°C for 1 hour and then to cooling air 
for 1 hour, the resistance value is measured. 


Resistance value change ratio: 
within +5%. 

Constant B change ratio: 
within +2.5% 


Humidity Load Life 


A thermistor is applied with the rated power at 40°C, 
90~95% RH at intervals of 1.5 hours ‘‘on”’ and 0.5 hour 
“off’’ for 350 hours. After the test, the thermistor is 
exposed to a room ambient for one hour without load 
and then, the resistance value is measured. 


Resistance value change ratio: 
within +10%. 

Constant B change ratio: 
within +5%. 


ON-OFF High Temperature 


A thermistor is applied with the rated power at 110°C 
at intervals of 1.5 hours “‘on”’ and 0.5 hour “off’’ for 
500 hours. After the test, the thermistor is exposed to 
a room ambient for one hour without load and then, 
the resistance value is measured. 


Resistance value change ratio: 
within +10% 

Constant B change ratio: 
within +5% 


Temperature Cycle 
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Temperature cycle operation of the following table is 
repeated 5 times continuously. After the thermistor is 
exposed to a room ambient for more than one hour, 
the resistance value is measured. 


| Room ambient 
—20 
| Room ambient 


Resistance value change ratio: 
within +5% 

Constant B change ratio: 
within 2.5% 


THERMISTOR TEMPERATURE DETECTORS 


This detector is ideal for temperature indication and control device in consumer equipment, automobils and other industrial 
equipment exhibiting high accuracy in temperature detection. Temperature detector varies with applicable equipment, that 
is, for general use (—20°C to +125°C), for high temperature use (20°C to 300°C), for humidity-proof use (sealed types) 
and for shock-proof use (for automobils etc). 


Features 

™ Large constant B and high accuracy in temperature detection 

@ Small in size with high impedance, facilitating mounting operation 

= Designed individually according to its application, providing high reliability 


Application 


For electronic oven 


Room heater by boiling water 
For electronic jar and electronic rice-cooking jar 
For hair dryer. 


Water temperature sensor and temperature detector of exhausting gas for automobils 


General Temperature Detectors 
Type ERT-AO7Y01, ERT-A05D332, ERT-AO06D822, ERT-A09D203 


Dimensions Unit: mm (inch) 


Fig.(1) Temperature Detector for Electronic Oven 


(0.63) (0.63) 


Unit: mm (inch) 


Fig.(2) Temperature Detector for Hair Dryer 
oF | 
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Fig.(3) Temperature Detector for Room Heater By Boiling Water 


Unit: mm (inch) 


Ratings 


ERT-AO7Y01 
(ERT- 


RIEGK563C ) 
(ERT- 


RIEIK405C) 


14.5(0.57) 


A46KQ+10% 
(30+0.2°C) 


120KQ+10% 


4.6K2410% 
(200+0.2°C) 


(100+0.2°C) 


(5000° K) 


5 
(0.19) 


Unit: mm (inch) 


15 miniute 
(200°C+25°C) 


—20 ~ +300°C 


Electronic 
Oven 


ERT-A05D332 


3.3KNQ45% 
(25+0.2°C) 


4300° K+5% 


—20 ~ 125°C 


Hair dryer 


ERT-A06D822 


7002+5% 
(25 + 0.2°C) 


4300+150° K 


—20 ~ 120°C 


Boiler 


ERT-A09D203 


20KNQ+10% 
(25+0.2°C) 


3KQ + 15% © 


(70 + 0.2°C) 


(4233+9.5%) 


A MATSUSHITA ELECTRIC 


I-72 


—20 ~ 120°C 


Electronic 
Jar 


THERMISTOR TEMPERATURE DETECTORS 

a aa a EY 
Ratings 

Electrical Ratings 


At the specified ambient, the resistance value shall be 


measured applying the rated current. ile a a 


1) Resistance Value 


B can be calculated by the following equation; 


B=8865 x 10° log (Ras/Rso) Within the rated value 


2) Constant B 


3) Rated Power Maximum power to be allowed to operate Within the rated value 


4) Max. Operating 


Temperature Maximum temperature to be allowed to operate Within the rated value 


a 


Equivalent to the period of time while resistance value at 

a specified ambient temperature reaches(1 - 4) x 100(%) 
of the resistance value at another specified ambient 
temperature. 


5) Heat Time Within the rated value 


Mechanical Ratings 


One terminal is secured and another one is subjected to 
1) Pull Strength an axial pull of 5 ka. No damage 


Environmental Ratings 


A thermistor is exposed to the maximum operating Resistance change: 
temperature for 1000 hours continuously. within +5% 


A thermistor is exposed to the ambient of 40 C, 95%RH | Resistance change: 


1) Heat Durability 


2) Moisture Proof for 1000 hours continuously. within +5% 


Resistance— Temperature Characteristic 


(ERT-R1EIK405C) 
(ERT-R1EGK563C) 


Resistance Value (Q) 
Resistance Value (KQ) 


ERT-A07Y01 ERT-A05D332 


ony linge 
(100°C) 4(100°C) 4{30°C) j(50°C) (25°C) 


i 3.0 3.5 
4 : 
wre 1x10") Ar G03) 


ERT-A06D822 ERT-A09D203 


Resistance Value (Q) 


& 
© 
= 
o 
= 
@ 
cS) 
< 
BS 
pi 
B 
a 
oc 


3.0 H 4 3.0 
TAT (610) A/T te 10) 


1-73 A MATSUSHITA ELECTRIC 


THERMISTOR TEMPERATURE DETECTORS 


Water Temperature Sensor 
Type ERT-WOIG4 21 


Dimensions 


yee) 
(0.51). (0.39) (9.16) (0.35) 


Unit: mm(inch) 


Ratings 
Electrical Ratings 


The resistance values are measured according to the Measuring liquid Mixing screw 
conditions indicated in the right fig. IMIMerSINGIROSII ON 
Resistance value at each temperature should 

Resistance Value satisfy the values shown in the table below. 


35+0.2) 40+0.2 | 80+0.2 | 100+0.2 | 115+0.3 


290+30 |231+24 |514+4.2| 28+2.8| 18.2+1.9 


Keeping board. 


Environmental Ratings 


Liquid temperature: 80°C + 3°C 

Protecting resistance value and application vol- 
tage shall be determined to make 50mA applied 
to the sample. 30 minutes operation at intervals 
of 30 minutes are repeated for 250 hours. 


Resistance change ratio: 
within 5% 
No damage in sealing 


High Temperature 
Load Life 


Vibration times: 50c/s Amplitude: 2mm 
Vibration specified above shall be applied to the Resistance change ratio: 
sample in each of the axial and rectangular within +1% 

directions for 4 hours. No damage in sealing 


Vibration 


1) Immersion in 100°C water for 30 minutes 

2) Exposure to room ambient for 5-10 minutes 

3) Immersion in 0°C water for 30 minutes Resistance change ratio: 

4) Exposure to room ambient for 5-10 minutes below £5% 

5) One cycle including above 4 steps shall be fe) 
repeated 5 times. 


Temperature Cycle 


Sealing Immersion in torque converter oil for one minute Without continuous foaming 
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Resistance vs. Temperature Characteristics 


— T T F + 
Measuring Circuit Res. L 5 
(Q) 
300 
200 : th | 
oe: t | iz =i 
| | 
50 510). +420 
30 280) +282 
i 
20 718.20 | 
10 
26 27 28 29 30 31 32 33 
1/THERTO™) 
T A ie T 
115 100 80 40 
rc 


Application Examples 


Voltage Regulator 


Detecter part 


Bymetal 


tz =, 
Bymetal Heater 


Bymetal 


Heater 


Thermistor Type 
Water-Temperature Sensor 
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FUEL LEVEL GAUGE 


The fuel level gauge is a surface level detector of liquid to 
indicate with a warning lamp whether the surface of liquid is 
above or below a specified level. A thermistor element is 
employed to detect the liquid surface level in a non-contact 
manner. 


Features 

@ Small in size with simple construction 

™ Stable operation against shock and vibration 

® Long life without any trouble due to non-contact construc- 
tion 

Application 


@ Fuel level gauge for all kinds of automobiles 


Dimensions 


32 
(1.260) s 3 Unit: mmilinch) 


Ratings (ERT-LG12N02) 
Electrical Ratings 


. At-10°C *95°C in the calm air 


. The time required for the current in the measuring 
circuit to reach 13mA, when the voltage of 1 Wee is 
applied, shall be measured. 


“ON” Bulb (Rated Load) | 135mA min. 
Characteristic within 180 
seconds 


Ammeter 


Volt meter 


Thermostatic Oven 


1. Stabilize in the gasoline at ere ec 


). The saturant current value in the circuit, when the 


voltage 15V 9% V is applied, shall be measured. 


Bulb (R L 
“OFF” ulb (Rated Load) 


Characteristic 60mA max. 


Ammeter 


Volt meter 


Gasoline 
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Environmental Ratings 


1. A sample gauge is exposed alternately to a room 
ambient and to the fuel for one minute respectively, 
making the indication lamp turned “on” and “‘off’’. Resistance value change 

2. Then, voltage application of 12V shall be repeated ration within 59% 

3000 times and the resistance change shall be j : 
measured. Saat aad 


Durability 


gasoline 


Vibration times: 2000 com 
Amplitude: 2mm Resistance value change 


Vibration : ; A peas 
Period: Horizontally and vertically for 4 hours ratio: within 5% 
respectively 


Specifications 
DC 12V 
11V to 15V 
—10°C to + 60°C 
Within 3 minutes 
12V,3.4W 
“ON” and “OFF” lamp operation is repeated 3000 times under applied situation 
at intervals of 2 times per minute, resulting in no damage. 
No damage after testing in accordance with JIS automotive accessaries test 
method. (As per JIS D-1601 2 B) 


Typical Characteristics 


Temperature 


ON-OFF time (minute) 


Ambient temperature (°C) 
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FUEL LEVEL GAUGE 


Characteristics 


Voltage 


8 
3 
= 
= 
® 
£ 
u 
ns 
9 
Zz 
(e) 


Durability 


ON-OFF time (minutes) 


ON-OFF times 


Application Example 


A fuel level gauge shall be secured at the specified position in a fuel chamber. The lead shall be connected to the anode 


of a battery through a warning lamp. The fuel chamber should be grounded. 
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SPARK GAP 


Type EGP-H 


Matsushita spark gaps exhibit high stability in discharge voltage due 
to hermetic-sealed construction, providing ideal protection of high 
voltage circuitries of color TV's, oscilloscopes, etc., from surge 
transient. 


Features 


= Uniform in specified discharge voltage 
Stable in discharge voltage 
Excellent humidity characteristics 


Long life 


Application Dimensions 


@ Protection of circuit components used in color and B&W televi- 
sions, oscilloscopes, etc. 


Unit: mm{(inch) 


Measuring Circuit 


2+0.2 i 
(,079+.008)——4 


Ratings 


A gap is subjected to 40°C+2°C, 90~95%RH for 120 
hours and then exposed to a room ambient of less than 
50%RH for 3 hours, and insulation resistance shall be 
measured. 


Humidity 


(1.181+.039) 


Insulation res.: 500MQ 


A cycle: (-30°C, 20hours)>(room ambient, 4 hours)> 
(+85°C,20 hours) > (room ambient, 4 hours) 

The above cycle shall be repeated 5 times and electrical 
performance shall be measured. 


Temperature Cycling 


After gap terminals shall be dipped in a flux and ina 
solder of 230°C+5°C for 2+0.5 seconds, terminal sur- 
faces are examined. 


Solderability 


To satisfy the specified 
values 


All the surface dipped should 
be covered with solder. 


After 60 sec. application of 2.5kV(DC) between the case 
and lead wire, it shall be examined whether discharge 
may take place or not. 


Withstand Voltage 


Each lead wire shall be subjected to an axial pull of 1kg 


Pull Test and the terminal shall be visually examined. 


After 5,000 time discharge repetition, electrical per- 


Life Test (A) formance shall be measured. 


After 300 time discharge repetition applying 25kVDC, 
insulation resistance shall be measured at 250VDC. 


Life Test (B) 


I-79 


No discharge 


No damage 


To satisfy the specified 
values 


Insulation res.: 1OMQ2min. 
at 250VDC 


A MATSUSHITA ELECTRIC 


SPARK GAP 


6 a a Se SSS Sas 


Ratings 


EGP—H152A1 + 10°Q min. 


EGP—H202B1 10°Q min. 


Characteristics 
Voltage Suppression 


Terminal Voltage (V) 


500 1000 1500 
Input Voltage (V) 


Discharge Voltage (V) 


Discharge (X10* times) 


Temperature Application Circuit 


Discharge Voltage (V) 


Temperature (°C) 


Part Number Code 


——— 
Common code Structure 


Spark gap pH Hermetic-sealed type The first two digits are significant 
figures and the third one denotes 
Molded type the nurnber of zeros following. 
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SPARK GAP 


Type EGP-M 


Type EGP-M spark gap provides stable discharge voltage due to 
3-needle electrode construction, being ideal as a surge suppressor 
to protect semiconductive and other circuit components in color 


TV's, oscilloscopes, etc. 


Features 


= Uniform in specified discharge voltage due to 3-needle electrode 


construction 


™ Stable in discharge voltage 
® Excellent in humidity characteristics 


Long life 


Dimensions 


Ratings 


Humidity 


Temperature Cycling 


Solderability 


Unit: mm(inch) 


540.2 
(.197+.008) 


(.287+.008) 


ot 
io) 
+H 
bal 
_ 


(1.102+.039) 


28+1 


10+0.2 \ f 
(.394+.008)}--———_ 


A gap is subjected to 40°C+2°C, 90~95%RH for 120 
hours and then exposed to a room ambient of less than 
50%RH for 3 hours, and insulation resistance shall be 
measured. 


Insulation Res: 
500MQ 

Discharge Volt.: 
5.5kV min. 


A cycle: (-30°C, 20 hours)(room ambient, 4 hours) > 
(+85°C, 20 hours) > (room ambient, 4 hours) 

The above cycle shall be repeated 5 times and electrical 
performance shall be measured. 


To satisfy the specified 
values 


After gap terminals shall be dipped in a flux and ina 
solder of 230°C+5°C for 2+0.5 seconds, terminal 
surfaces are examined. 


All the surface dipped 
should be covered with 
solder. 


Pull Test 


Each lead wire shall be subjected to an axial pull of 1kg 
and the terminal shall be visually examined. 


No damage 


Life Test 


After 5,000 time discharge repetition, electrical perfor- 
mance shall be measured. 
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To satisfy the specified 
values 


SPARK GAP 


Ratings 


EGP-M602C2 pe 


“1000V 10’Q min. 


EGP-M702C1 bec 10°Q min. 


Measuring Circuit 


Characteristics 
Voltage Suppression 


Electrostatic 
Voltmeter 


Terminal Volt (KV) 


6 8 
Input Vy (KV) 


Temperature 


Discharge Volt. (KV) 
Discharge Volt. (KV) 


10,000 20,000 30,000 40,000 50,000 * 


‘Temperature (°C) Discharge (times) 


Application Example 
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II] VARIABLE RESISTORS 


15/16'(24mm) Dia. Standard VR 
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Ouida ple meernseet eescne: var rams esas afniauccnnmeamce ca reunotene Cs ee agetous nai Tl-34 
Multi-Shaft Control Lever Operation ...........:ccceeeeeeceeeeeeeeee tenes I-35 
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Application Table (Variable Resistors for Color TV)........... I-74 


QUICK REFERENCE GUIDE 


15/16 (24mm) Dia. Standard Variable Resistors 


Special Information 
Construc- 


Part No. Dia. ; 3 Page 
M 
eon Switch Shaft Terminal cae 
EVD-A8 With / Without Rotary Switch Metal Solder Threaded Bushing | I-13 
EVD-NO Solder I-16 
> EVD-PO With / Without Rotary Switch Insulating Wire Wrap Twist Tabs I-18 
S EVD-65 P.C.B. I-18 
s EVD-AB iii Metal Threaded Bush I-20 
a ; : } . eta readed Bushing - 
5 EVD-NA hearted With TV Rating Rotary Switch naunating Solder Twist Tabs 1-22 
‘& EVD-MA With TV Rating Pull-Push Switch | E23 
& EVD-MO With Pull-Push Switch Mietal sOiier |, TARR IE NN pon 
EVD-40 With Push-Push Switch Metal Solder Threaded Bushing | Ill-27 
EVF-21 E : : P.G.B; : Iil-29 
EVF-20 Tandem With / Without Rotary Switch Metal Solder Threaded Bushing 1-31 
EVC-BO Solder Threaded Bushing | III-15 
EVE-DO With / Without Rotary Switch Metal Solder Center Tap Ml-15 
EVC-SO P.C.B. Threaded Bushing | I-15 
EVV-BO With / Without Rotary Switch ; : I-19 
EVV-B3A Without Switch Insulating Solder Twist Tabs 1-19 
EVD-NA Single With TV Rating Rotary Switch Insulating Solder Twist Tabs M-22 
EVV-FO With Pull-Push Switch Insulating M-25 
7 EVC-MO A With Pull-Push Switch Metal I-25 
3 EVV-25D ate With DPDT Pull-Push Switch Insulating Solder Threaded Bushing | I-26 
Ss EVC-M6 With Pull-Push Switch Meeting SEMKO_ Metal I-26 
®' EVC-HO With Push-Push Switch Metal 1-28 
EVF-N1 With / Without Rotary Switch P.C.B. Threaded Bushing | I-31 
EVF-K1 With / Without Rotary Switch Solder Threaded Bushing  IfI-32 
EVG-K1 Tandem. With / Without Rotary Switch Solder Center Tap I-32 
EVF-87A Without Switch Solder Loclick Stop I-32 
EWF-PO ; ' : Solder Threaded Bushing | III-33 
EWF-NO With / Without Rotary Switch Metal PCB. Center Tap 1-33 
EWI-NIA 24 Qua- , j Solder heats I-34 
EWI-60A ane druple Without Rotary Switch Metal PCB. Threaded Bushing 1-34 
Multi Shaft Control Levers Operation Variable Resistors 
Special Information 
Part No. Dia. | Construction F Page 
: : Mounting 
Switch Shaft Terminal & Others 
z 
. EVX-P2A Quadruple Without Rotary Switch Metal Solder Screw Mount I-35 
= 


1 A MATSUSHITA ELECTRIC 


Part Number Code 


GENERAL INFORMATION 


Part number code of MATSUSHITA standard variable resistor consists of 12 digits and alphabets as follows: 


Ett) ated Lektel Lol aati 


Common Code Shape 
(class I) 


15/16” DIA. 
15/16" DIA. 
15/16" DIA. 
15/16" DIA. 
15/16” DIA. 


Single 
Single 
Single 
Single 
Single 


15/16" DIA. 
15/16” DIA. 


Single 
Single 


15/16” DIA. | Single 


American Standard 


15/16” DIA. | Single 


15/16” DIA. 
15/16" DIA. 


Tandem 
Tandem 


Shape 
(class II) Char. 


Metal 
Insulating 
Insulating 
Insulating 
Metal 


Insulating 
Metal 


Metal 


Metal 


Metal 
Metal 


Constr. Switch Shaft 


Trims 


Shaft 


> 


Without 
Switch 


SPST 
SPST 
Sri 
SPDT 
SPDT 
DPST 
DPST 
DPST 
DPST 
TPST 
DPDT 
SPST 


UL-Listed 
TPST 


UL-Listed 
SPDT 


Flatted 
EVD-A8 


EVD-NO 
EVD-PO 
EVD-65 

EVD-AB 


Standard 
Standard 
Wire Wrap 
P.C:B. 


TV Rating 
(UL) Rotary 
Switch 


Rotary Switch 


TV Rating 
(UL) Pull- 
Push Switch 


General Rat- 
ing (UL) Pull- 
Push Switch 


General Rat- EVD-40 
ing (UL) Push- | 
| Push Switch 


| Standard 
| P.C.B. 


Slotted 


6¢@ 18 Pitches 
Serration 


.235" DIA. 
24 Pitches 
Serration 


EVD-NA 
/EVD-MA 


EVD-MO 


(1) Single or Std. 
dimensions: 
Sig. fig. of 
2 digits. 

(2) Modified or 
Dual: other- 
wise specified 


Qe SiO) OZ = aa SSE TMi aw. 


‘/EVF-20 
EVF-21 


246 
249 


Single 
Single 
Single 


24 Single 


246 Single 


24 Single 


24 Single 


240 | Single 
| 


Standard 


Single 


Single 
Tandem 


| Tandem 


Tandem 


Tandem 
Dual 
Dual 


Metal 
Metal 
Metal 
Insulating 
Insulating 
Insulating 


Metal 


Insulating 
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UL-Listed 
SPST 
UL-Listed 
SPST 
U-L-Listed 
DPST 


UL-Listed 
DPST 


UL-Listed 
SPDT 


| 
Standard 


Center Tap 
P.C.B. 


Twist Tab, 
Bushing, 
Standard 


Twist Tab 
Click Stop 


Pull-Push 
Switch 


Pull-Push 
Switch 


| DPDT, Pull- 
Push 


For SEMCO, EVC-M6 
SEV Pull-Push 


Push-Push EVC-HO 


| For Volume EVF-K1 
Control, Stand-(EVF-KO) 
ard | 


For Volume 
| Control 
| P.C.B. 


For Volume (EVG-K1 
| Control Center (EVG-KO) 
Tap 


10 clicks 
Standard 
Center Tap 


EVC-BO 
|/EVE-DO 
EVC-SO 
EVV-BO 


No-shaft 
construction 


AG ol 


EVV-B3 


EVV-FO 


EVC-MO 


EVV-25 


/EVF-N1 
(EV F-NO) 


EVF-87 
EVG-BO 
EVG-BO 


Dimensions 


Resistance 
and Taper 


(1) Single; Tandem and Dual 
(Uniform resistance and taper) 


n: (Sig. fig. 


* Sig. fig. when sig. fig. 
consists of 2 digits. 


(Example) 


[Symbot Sie [Symbol [Sia Fa 
PA [ig | Fe [2s | 
PM ce ee Tees] 


(2) Tandem and Dual 
(Different resistance and taper) 
Otherwise specified. 


GENERAL INFORMATION ~ 


Shaft Trims and Dimensions 


For American Standard 


R a S 
(Round) ans (Slotted) 
: : M 
. ; Knurled 
(Flatted) F nie (with ) 
24 teeth 


S 
Ec : : (Serrated) 
(Flatted) me : yKnurled 
; (with ) 
3 x 24 teeth 
F S 
(Flatted) pa 8S (Slotted) 
er Ss 
(Flatted) (Slotted) 


Examples of Shaft Combination in Dual Concentric Variable Resistors (for American Standard) 


.187 +.002 


Unit : inch Unit : inch 


+010 +010 +010 +010 


(alternate) 


.062+.002 preferred 


(.047) 
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GENERAL INFORMATION 


Shaft Trims and Dimensions 
Standard 


Serrated, split 


: | . 
= 18 Serrations, in 
External Dia 6¢+9-05 


( latted) ; 9 
F case of less 0 ; (+0.05 
Internal Dia 4.9¢'%5j 


25mm Degree 90°+3° 


K 
Serrated, split 


s ; ; 18 Serrations, in 


(Slotted) ' ; : 
case of over —16= # Exionral Dialeeoen 
25mm internal Dia 5.159 ieee 
90°+3 


5 fo F 
(Round) (Flatted) 


S 3 M 


(Slotted) (24 Serrations) 


Examples of Shaft Combination in Dual Concentric Variable Resistors (Standard) 


24Serration 
Dia. logte ; 


18 Serrati ons 18Serrations 


Unit : mm 
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GENERAL INFORMATION 


Mounting Means 


Unit : inch 


.375DIA 


Mounting surface 


Mounting surface 
3%"-32NEF-2A THD. 8 P=0.75 


bas a 740.5 


Unit : inch Unit : mm 
Suggested Bushing Lengths For Proper Bearing Support 
(Single section, straight tandems and dual concentric tandems) 


Length of shaft from 
mounting surface 
1/4 Through 1 
3/8 Through 2 


Bushing Length (A) 


Please consult with Matsushita on other special requirements. 
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GENERAL INFORMATION 


Terminals 


Unit : inch 


Perpendicular to Shaft Parallel to Shaft 


Mounting 
Surface 


Mounting 
Surface 


.025*- 006 Thickness 


Printed Circuit Panel 


| 


3 holes 
+002 +.002 
.082+.002 dia. 


.113+,002 


N 
co} 
2 Sueae 
ie Hole fore dia. 
9) 
2 


Threaded Bushing 
Mounting 
Surface 


Panel Piercing Diagram Panel Piercing Diagram 
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GENERAL INFORMATION 


Standard Rican 


Perpendicular to Shaft Parallel to Shaft 


Mounting Surface 


Mounting Surface Mounting Surface _/ Mounting Surface 


Printed 


| Circuit Panel | 


3-26+0.1 at 40.1 


Mounting Surface 


Panel Piercing Diagram Panel Piercing Diagram 
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GENERAL INFORMATION 


Switches 


General Rating 
“OD” 


Standard 
aa D we 


1.055+,040 
.559+.0404 (26.841) 


Unit : inch (mm) 


Mounting 
Surface 


-709+.040-—| 


Pull-Push 


TV Rating 
“I9D3"" 


General Rating 
4PP2E“ or 
“PP2N!* 


Standard 
bal or 
il id 


- 1.294.040 ——| 
vag oao 3) 2) 
1. 7484.04 
(1941) 4 


.976+.020 
(24.8+£0.5) 


RSS Mounting 


Surface 


1.129+.040-——+ 
(28.741) 


—hs7-— 


-,020 stroke 


Mouring 
Surface 


> \ 
fo) 
se 
45 
8% 
rs 


TV Rating 
“PP2S5" 

or 
“PP2D3” 


693 aay 5 


(17.641) 


-.020 Stroke 
JE 


+.040 


Mounting 
Surface 


.709+.040 + 
(1841) 


Push-Push 
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General Rating 
“POE” 


Standard 
“BY” or 
“pn 


.150+.020 Stroke 


Mounting 


Surface 


.709+.040— 


GENERAL INFORMATION 
—————————— a 


For American Standard 
(1) General Rating (UL) 


1.5 A @ 250 VAC 

6.0A@125VAC © 

3.0 A @ 250 VAC 

1.0 A @ 125 VAC BEPISs. 

0.5 A @ 250 VAC may be used for double- 

double-pole, 

1.5 A @ 250 VAC 2-circuit. 

10A@1 

0.5 A @ 250 VAC 

3.0 A @ 125 VAC 

1.5 A @ 250 VAC 

6.0 A @ 125 VAC 

3.0 A @ 250 VAC 

| 3.0 A @ 125 VAC D.P.S.T., may be used 

| 1.5 A @ 250 VAC for double-pole, 2-circuit. 
3.0 A @ 125 VAC 
1.5 A @ 250 VAC 
10A@ 15 VAC 
0.5A@ 30VAC . 
3.0 A @ 125 VAC 
1.5 A @ 250 VAC 
3.0A@125 VAC 
1.5 A @ 250 VAC 


| 15/16” 
DIA. 


Triple-pole, single-throw 
3-circuit, 2 high voltage 
and 1 low voltage 


Pull-Push 


SiPSal: 
Push-Push 


(2) TV Rating (UL, C.S.A) 


Type 


Rotary 2D3 


2M3 
15/16” PP2S5 


DIA. 
PP2D3 


Pull-Push Triple-pole, single-throw 


PP2T3 } 3-circuit, 2 TV-3 and 1 
low voltage 


=+ > r 
Vacation D.P.S.T.and | 


For Standard 


Pull-Push 


12V 1A 


SIPS... 125V 3A 
S.P.D.T. 12V 1A 


S S.P.S.T. 12V 1A aa 


Push-Push 
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GENERAL INFORMATION 


Rated Power 


Wattage Rating: 0.50 watt for linear taper controls and 0.25 watt for non-linear taper controls across element at 50°C derated 
to 33% load at 70°C based on a linear derating curve. 

The maximum allowable voltage rating should be the one that is allowed by the wattage rating. But in no case 
shall the voltage rating exceed 500VDC for linear taper controls and 250 VDC for non-linear taper controls. 
Accordingly, the wattage rating shall be held within the voltage rating. 


Voltage Rating: 


Rated Power Power Derating Curve 


200K {2 or 
B 
less 
iar More than 
| 200K 2 
10% LOG 
20% LOG “S”’ 70 
A,C, D Ambient Temperature (°C) 


E 


Taper 


For American Standard Unit: % 


aed less than 250K Q 
250K Q or more 

10% LOG CW less than 250K Q 

s 10% LOG CCW 250K {2 or more 

15/16" DIA. | 59% LOG CW | _less than 250K Q 
20% -LOG CCW | 250K Q or more 


at 25% + 3% | at 50% + 3% | at 75% + 3% 


“Se Fe less than 250KQ | 6.4~9.6 40 ~ 60 90.4 ~ 93.6 
250K Q or more | 5.6 ~ 10.4 35 ~ 65 89.6 ~ 94.4 


Resistance value between Terminals 2 and 3 x 100 


10% LOG CCW and 20% LOG CCW: , 
Overall resistance value 

Linear, 10% LOG CW. Resistance value between Terminals 1 and 2 x 100 

20% LOG CW and “S”” ° Overall resistance value 
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a ees 


(Without Tap) 


100 
mo 
‘ 7 ee 
ie \,20%Locccw 7 7! 717 
Ss Na fl al 
: Amery 
C A / 
é . * how 
| /20%LOGCW 
Fe rat Taper with single tap and double tap 
i =e O Single Tap : 40%, 50%, 60% or 35%, 50%, 65% available 
0, oe at 60 80 100 MeO RERHOE 
Effective Rotation (%) © Double Tap: 35% & 65%, or 40% & 60% available upon 
———= Clockwise Rotation request. 


———\ Counterclockwise Rotation Z 
© Other types are available upon request. 


For Standard 


_ ; a ~ a = Unit:% 
| | Effective Rotation 
Type . Taper eae nee br 
ae eis Pe 1 : at 50% at60% 
A&C _ 15~30 (10~30) | 
B | 40~60 — 
| 24mm DIA. | - er | — ] 
| : ae SS iF: S05 ot oy 
Note : ( ) applied for tandem type 
Resistance value between terminal 2 and 3 
Cand E oo x 100 
Overall resistance value 
Resistance value between terminal 1 and 2 
A,B and D: a x 100 


Overall resistance value 


(Without Tap) (Single Tap and Double Tap) 


100 100, 7 
\ 4 | 
B (w/o SW) / | 
80 
8 60 R 
g g 
& 5S A(w/o SW) 
% 40 a f 
Fi & A (with SW) 
[ec D (w/o SW) 
20 
D (with SW) 
Olea — = 
0) 20 40 60 80 100) ) 20 40 50 60 80 100 
Effectective Rotation (%) 
Effective Rotation (%) 
——— Clockwise Rotation 
—=—_ Counterclockwise Rotation t 


o—Wyabo—a 
—— Clockwise Rotation 


+ Counterclockwise Rotation 


Remarks: 


1. In taper with tap, only one of © , © and is available. 
2. In sound volume control, audio sets, tap position @ , © in variable resistor with 
switch and tap position @ in variable resistor without switch are not available. 
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GENERAL INFORMATION 


Residual Resistance 


Standard residual resistance at ends of rotation is shown as follows. 


Overall 


Resistance (R) 


be 


LOG CW. 
A.D 


CCW end of 
rotation 


S 
os 


LOG CCW. 
Cc 
Linear. 
B 


CW end of 
rotation 
Both ends of 
rotation 


LOG CW 
A,D 


CW end of 


rotation 


LOG CCW. 


CCW end of 


rotation 


(Unit : Ohms - Maximum) 


of 


rotation 


RS 5KQ 


© 


22 


percent of 


overall resistance 


1~15Q 


CCW end 
of 


rotation 


50 Q 


5K Q<R S50KQ 


5OKQ<R< 1M 


3 


percent of 
overall resistance 


percent of 


overall resistance 


R 21MQ 
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percent of 


overall resistance 


M12 


15/16” (24mm) DIA. SINGLE VARIABLE RESISTORS 
(Metal Shaft, With or Without Rotary Switch ) 


Unit: inch 


Mounting surface 


EVD-A8 


Features 
= Smooth rotation and no shaft play (3) With a tap, single or double 
m= Any type of rotary switch available (4) Terminals, printed circuit or wire wrapping 
@ Variation as to the followings available upon request (5) With aclick, center and ten teeth 
(1) Resistance and taper specified upon your request (6) Dust-proof type 
(2) Shaft and bushing specified upon your request = Applicable to all kinds of electronic equipment 


Electrical Specifications 


m™ Resistance Range: 10022 to 10MQ m Rated Power and Maximum Operating Voltage: 
Standard resistance and sub-standard resistance are in the . Sart ae = 
table shown below. 
| Re » Valu 
R=200KQ 
Linear R>200KQ 
Shownin | ~ 


Standard Rissatnce Value Unit: Q 


10% LOG, “Standard 


1K, 5K, 10K, 50K, 
100K, 500K, 1M 200K, 2M 
5K, 10K, 50K, 


oe aaa m= Standard C 5 % LOG, 20% LOG, “S’’, A, B, C, D and 
5K, 10K 20K tandard Curve: 10% A zs A; ‘B,C; Dian 


500, 1K ; = 


20% LOG,“S” 


Resistance 
A,C,D 


Value”’ 


Other curves are available upon request. 


Any type of LOG Curve is available. (Without Tap) 


= Standard Tolerance: + 20% for 2MQ or less 
+ 30% for more than 2MQ 


@ Power Derating Curve < HEL VARY) 8 an 

Bee! fo LAY LAA 

: : ICT VMookuole 
ee 
PSeiae = 
3 —_ 

ip ott 40 60 70 80 100 ‘ oa — oes a ae 


: ° ——-— Clockwise Rotation 
Ambient Temperature (°C) Counterclockwise Rotation 


M13 A MATSUSHITA ELECTRIC 


15/16" (24mm) DIA. SINGLE VARIABLE RESISTORS 


Switch 


3.0 A @ 125 VAC 
| 1.54@250 VAC 
6.0 A @ 125 VAC 


3.0 A @ 250 VAC 


1.0 A @ 125 VAC 


S.P.S.1. 


D:P:S.T. 

may be used for 
double-pole, 
2-circuit. 


Rotary 
(General Rating) 


0.5 A @ 250 VAC 

3.0 A @ 125 VAC 

1.5 A @ 250 VAC 

1.0 A @ 125 VAC r 
0.5A@ 250 VAC 
3.0 A @ 125 VAC 

1.5 A @ 250 VAC 

Notes: # TV Rating (UL) (TV-3, TV-4, etc.) available upon request. Refer to ‘Single Variable Resistors With TV Rating 


Rotary Switches” on p.III-20. 
= As to switches in detail, see “General Information’ on p.III-2. 


S:P:Dal. 
Pull-push type 
is also available. 


@ Switch Operating Torque: 1.30 in-lbs max. 
at 5 - 35°C, (1.5kg. cm max.) 
60° max. 


@ Withstand Voltage: 
® Insulating Resistance: 


Withstand AC 1,000V (1 minute) 


100M 22 min. (DC 500V) 
= Switch Operating Angle: 


Mechanical Specifications 


a Rotating Angle: 300° + 5° with or without switch m Standard Shaft and Bushing Dimensions: 


= Rotating Torque: 0.7~ 6.3 in-ozs (50~450g.cm) Dimensions are shown in the table 
= Stopper Strength: 8.0 in-Ibs min. (9kg. cm min.) below. 
= Tap Position: Single tap; 40%, 50%, 60% point Special dimensions are available 


Diameter 


Bushing (inch) 


of the rotating angle 
Double tap; 40%, 60% points of the 
rotating angle 


Shaft 
Length 


Bushing (mm) 


upon request. (As to shaft trims, 
refer to ‘General Information” on 
p.II-2.) 


Shaft Length (mm) 


Diameter | Length 


Standard Sub-Standard 


3/8” 


Sample Information 


When requiring sample submission, please inform us of your 
own requirement in detail covering the following items: 


Length (inch) 


1/4” Upon 


S18" Request 


(6) 
(7) 


20,25,30,40 35 


25, 30 


10,15,2040 | — 


bushing diameter, length, screw pitch and material 
mounting means 


(1) dimensions of variable resistors (8) shaft trims, dimensions and material 
(2) overall resistance (9) tap (position and resistance) 
(3) taper (10) kind of assembly or circuit 
(4) rated power (or maximum operating voltage) (11) other specific requirements 
(5) type of switch and maximum and normal operating (12) ordering number 
voltage and current (13) delivery date 
(14) production schedule 


A MATSUSHITA ELECTRIC 


m-14 


15/16” (24mm) DIA. SINGLE VARIABLE RESISTORS 


For Standard 
@ Standard Type 


Mcunting surface 


Se ee oe 


Unit: mm 


= Center tap construction 


Mounting surdace 


Unit: mm 


@ Terminal construction for P.C.B. 


Mounting surface 
1 # +05 


1 
Mounting surface 


P.C.B piercing plan Unit: mm 


M15 A MATSUSHITA ELECTRIC 


15/16 ” (24mm) DIA. SINGLE VARIABLE RESISTORS 


(Insulated Shaft,With or Without Rotary Switch) 


Mounting 
Surface 


L+t.032 


1.043+.040 


.559+.040--484+.040 


Mounting 
+ 040 Surface 


L+.032 | 


-925max . 
.830min. 


EVD-NOA (W0/SW) Unit: inch 
Features 
= Twist tab type for easy mounting (3) With a tap, single or double - 
m= Any type of rotary switch available (4) Terminals, printed circuit or wire wrapping 
m Variation as to the followings available upon request (5) With a click, center and ten teeth 
(1) Resistance and taper specified upon your request (6) Dust-proof type 
(2) Shaft trims specified upon your request = Applicable to all kinds of electronic equipment 


Electrical Specifications 
m Resistance Range: 1002 to 10MQ @ Rated Power and Maximum Operating Voltage: 


Nom. Overall Rated Power Max. Ope- 
Res. Value rating (V) 


Standard resistance and sub-standard resistance are in 
the table shown below. 


Taper 


m™ Standard Tolerance: a a for 2MQ2 or less B RS200KQ 0.5 an 
+ 30% for more than 2MQ2 ieear R>200KQ T 0.25 
m Standard Curve: 10% LOG, 20% LOG, “S”, A, B, C, T Sh — = 
D and E 10%LOG rath 
" i ' “Standard 
Other curves are available upon request. 20% LOG,”S” | Resistance 0.25 250 
A,C,D __ Value” ‘ a 
= Standard Resistance Value Unit:Q E 


= Power Derating Curve 


Standard Semi-Std. 


ey 100 
1K, 5K, 10K, 50K, 2K, 20K, 3 ag 
| 100K,500K,1M = ~—- 200K, 2M = 
: =p = a) 60 

5K, 10K, 50K 3 

se ated a K, 200K 2 
Ae 100K, 500K, 1m | 20K 200K mee 
D | __5K, 10K | 20K & 20 


500, 1K 20. 40 60 70 80 100 
Any type of LOG Curve is available. EE aes 


A MarsusHITA ELECTRIC ill-16 


15/16" (24mm) DIA. SINGLE VARIABLE RESISTORS 


a Standard Curve 


(Without Tap) 


Resistance (%) 


Effective Rotation (%) 
Clockwise Rotation 
Counterclockwise Rotation 


Switch 


3.0 A @ 125 VAC 
1.5 A @ 250 VAC 
6.0 A @ 125 VAC 
3.0 A @ 250 VAC 
1.0 A @ 125 VAC D.P.S-T: 

Rotary 0.5 A @ 250 VAC may be used for 
(General Rating) 3.0 A @ 125 VAC double-pole, 
1.5 A @ 250 VAC 2-circuit. 

1.0 A @ 125 VAC 
0.5 A @ 250 VAC 

3.0 A @ 125 VAC 
1.5 A @ 250 VAC 


Notes: TV Rating (UL, CSA) (TV-3, TV-4, etc.) available upon request. Refer to ‘’Single Variable Resistors With TV 
Rating Rotary Switches”’ on p.Il-20. 
As to switches in detail, see “General Information” on p.II-2. 


S.P.S.T. 


SIPD ll. 
Pull-push type 
is also available. 


= Switch Operating Torque: 1.30 in-lbs max. = Withstand Voltage: Withstand AC 1,000V (1 minute) 
(1.5kg.cm) at 5 ~ 35°C, = Insulating Resistance: 100MQ2Q min. (DC 500V) 
= Switch Operating Angle: 60° max. 


Mechanical Specifications 


® Rotating Angle: 300° + 5° with or without switch m= Standard Shaft Dimensions: Dimensions are shown in the 

s Rotating Torque: 0.5 ~ 6.3 in-ozs (35~450g.cm) table below. 

= Stopper Strength: 8.0 in-lbs min. (9kg. cm min.) Special dimensions are availa- 

= Tap Position: Single tap; 40%, 50%, 60% point ble upon request. (As to shaft 
of the rotating angle trim, refer to ‘General In- 
Double tap; 40%, 60% points of formation’ on p.IlI-2.) 


the rotating angle. 


Shaft Shaft Length Shaft Shaft Length 


Diameter (inch) (inch) i Diameter (mm) (mm) 
245 | = = 


Upon Request 


.250 66 26 


w—17 A MATSUSHITA ELECTRIC 


15/16" (24mm) DIA. SINGLE VARIABLE RESISTORS 


Sample Information 


When requiring sample submission, please inform us of your (6) bushing diameter, length, screw pitch and material 
own requirement in detail covering the following items: (7) mounting means 
(1) dimensions of variable resistors : (8) shaft trims, dimensions and material 
(2) overall resistance (9) tap (position and resistance) 
(3) taper (10) kind of assembly or circuit 
(4) rated power (or maximum operating valtage) (11) other specific requirements 
(5) type of switch and maximum and normal operating (12) ordering number 
voltage and current (13) delivery date 


(14) production schedule 


For American Standard 
@ Wire-wrap terminal construction 


Mounting surface 
= 


Unit:inch 


@ Printed circuit terminal construction 


Mounting 
Surface 


1.043+.040 


032 


ve +.015 


-709+.0. 


p=— .906+.040 


Surface 


EVD-65 Unit:inch 


A MATSUSHITA ELECTRIC I-18 


15/16" (24mm) DIA. SINGLE VARIABLE RESISTORS 


For Standard 
™ With non-threaded bushing 


af 
~ 
Mountingsurjace r 
ea Sigs gine as tls 1c 
+03 +05 
58 $123 2541 - 
| bid 
pon at 3 
H { # 
i) 
Natal el: 
H 
© 
Polycarbonate | : 
EVV-BO Unit:mm 


@ With center click stop 


Mountingsuriace 


i + 
Pomliza 2541 


EVV-B3A | Unit:mm 


II—19 


A MATSUSHITA ELECTRIC 


15/16 ” (24mm) DIA. SINGLE VARIABLE RESISTORS 


Mounting surface 


=——1.232+.040 


t—.748+.040 
.236+.020 
art 


Marking per UL spec. 
With Switch for TV rating 2D3 


EVD-AB8 Unit : inch 


Features 
@ With rotary switch for TV rating (UL, CSA) (2) Resistance and taper 
m Variation as to the followings available upon request (3) Shaft and bushing 
(1) Metal shaft and insulated shaft (4) Terminals, printed-circuit and wire-wrapping 


Electrical Specifications 


m™ Resistance Range: 10082 to 10OMQ mw Rated Power and Maximum Operating Voltage: 


Any resistance value within the range ; Se re 
; ; ym. Overall Rated © 
is available upon request. Nom. Overa qf abed 


Res.Value 


_ Max. Operating 
Pa WN) 
@ Standard Tolerance: + 20% for 2M Q or less 

+ 30% for more than 2M (2 


R=200KQ 
Linear - 
R>200KQ 0.25 


= Power Derating Curve 


10% LOG, 
20% LOG “S” 


- 0.25 


= Standard Curve: 10% LOG, 20% LOG, “S”, 
Other tapers are available upon request. 


(Without Tap) 


100; 


Rated Power (%) 
O° 
Ses 


60 70 80 100 
Ambient Temperature (°C) 


60 


40 


Resistance (%) 


20 


Effective Rotation (%) 
Clockwise Rotation 
Counterclockwise Rotation 


A MATSUSHITA ELECTRIC I-20 


15/16" (24mm) DIA. SINGLE VARIABLE RESISTORS 


Switch 


= Switch Operating Torque: 1.30 in-lbs max. = Withstand Voltage: Withstand AC 1,000V (1 minute) 
(1.5kg.cm) at 5~35°C = Insulating Resistance: 100M Q min. (DC 500V) 


= Switch Operating Angle: 60° max. 


Mechanical Specifications 


® Rotating Angle: With switch and without switch ® Standard Shaft and Bushing Dimensions: 

300° +5° Dimensions are shown in the 
= Rotating Torque: 0.5 - 6.3 in-ozs (35~450g.cm) table below. 
= Stopper Strength: 8.0 in-lbs min. (9kg. cm min.) Special dimensions are available 


upon request. (As to shaft trims, 
refer to ‘‘General Information” 
on p.IlI-2.) 


Bushing (inch) f hat Shaft Length 


Diameter Length Diameter (inch) (inch) 


1/4” .245 
3/8" Upon Request Upon Request 
3/8" .250 


Sample Information 


When requiring sample submission, please inform us of your (6) bushing diameter, length, screw pitch and material 
own requirement in detail covering the following items: (7) mounting means 

(1) dimensions of variable resistors (8) shaft trims, dimensions and material 

(2) overall resistance (9) tap (position and resistance) 

(3) taper (10) kind of assembly or circuit 

(4) rated power (or maximum operating voltage) (11) other specific requirements 

(5) type of switch and maximum and norma! operating (12) ordering number 

voltage and current (13) delivery date 


(14) production schedule 


m-21 A MATSUSHITA ELECTRIC 


15/16" (24mm) DIA. SINGLE VARIABLE RESISTORS 


Sy at 972.040 


3/8" — 32NEF ~ 2THO 


f~_ Mounting Surface: 
With TV Rating 2S4 Dotted line for 2M3 
Switch 


EVD-AB5(With Switch 284) | 
EVD-AB4(With Switch 2M3) 


Marking per UL Std. 


Mounting Surface 


L+.040 


t——1.232+.040 


Insulated \ 
Shaft ( 
See ‘Ss i 
y; = al 
Ba ° 
eels Tide "| 
to . 
oN 
4{ 
a 
ie} 
ine 


Marking per UL Std. 
With TV rating 2D3 
Unit: inch 


“" EVD-NA8 (With Switch 2D3) 


_ Mounting Surface 


.240+020 
.984 +020 SE Ors 4 


+.040 
.706+040 ei 484-4 


Insulated 
) Shaft 

& A-—-4 
¥ —— 
Pee is oe el 


Marking per UL-Std. 
= .219 


With TV Rating 2S4 Dotted line for 2M3 


~EVD-NA5(With Switch 284) |. 
EVD-NA4(With Switch 2M3) — tinom 


A MATSUSHITA ELECTRIC Ij—22 


15/16” (24mm) DIA. SINGLE VARIABLE RESISTORS 
(With Pull-Push Switch ;TV Rating, Standard and Others) 


+070 Mounting surface oe Stroke 


157 +016 


2 
2 
a 
2 
= 
2 


Marking per UL Std. 
With switch TV rating PP2S5 


3/8"-32NEF-2THD 


EVD-MA6 Unit: inch 


Features 

m Any type of pull-push switch available 
(Pull-on Push-off Construction) (3) With a tap, single or double 

m Variation as to the followings available upon request (4) Terminals, printed circuit or wire-wrapping 
(1) Resistance and taper (5) Insulated shaft 


(2) Shaft and bushing 


Electrical Specifications 
m@ Resistance Range: 1002 to 10M{2 @ Rated Power and Maximum Operating Voltage: 


Standard resistance and sub-standard i \Nom. Overall [Rated Power 
Res. Value ~ (Ww) 


resistance are in the table shown below. 


Standard Resistance Value Unit:Q | RS200KQ2 | | 
SET - Linear R>200KQ 
“i | Shown in - 
_ lhe ara AN STG Cf Bacar 10%LOG, “Standard 
1K, 5K, 10K, 50K, 2K, 20K, 206006 ,"S’’| Resistance 0.25 250 
100K, 500K, 1M 200K, 2M A,C,D Value” 
5K, 10K, 50K, E " 


20K, 200K 


100K, 500K, 1M 
5K, 10K 20K 
500, 1K 


m™ Standard Curve: 10% LOG, 20% LOG, “‘S’’, A, B, C, D and 
E 
Other taper are available upon request. 


Any type of LOG curve is available. 


(Without Tap) 


w Standard Tolerance: + 20% for 2M Q or less 
+ 30% for more than 2MQ 


= Power Derating Curve 


Resistance (%) 


Rated Power (%) 


Effective Rotation (%) 
———= Clockwise Rotation 
Counterclockwise Rotation 


40 60 70 80 100 
Ambient Temperature (°C) 


M—23 A MATSUSHITA ELECTRIC 


15/16” (24mm) DIA. SINGLE VARIABLE RESISTORS 


Switch 


6.0 A @ 125 VAC 
3.0 A @ 250 VAC 
~ 3.0A@125 VAC | D.P.S.T., may be used 
1.5 A @ 250 VAC for double-pole, 2-circuit. 
3.0 A @ 125 VAC 
1.5 A @ 250 VAC 
10A@ 15 VAC 
0.5A@ 30 VAC 

* TV5 za SPST. 

* TV-3 DiP.Sil: 
 Pull-Push | } Triple-pole, Single-throw 
TV-3 3-circuit, 2TV-3 and 
1 low voltage 


S.P.S.T. 


Pull-Push 


4 


Triple-pole, single-throw 
3-circuit, 2 high voltage 
and 1 low voltage 


* marked items meet CSA. 


® Switch Operating Torque: 200 ~ 700 grams. @ Insulating Resistance: 100MQ min. (DC 500V) 
= Switch Operating Shaft Stroke: As shown in the figure = Switch Contact Resistance: Max. 0.192 (D.C about 1A: in 
= Withstand Voltage: Withstand AC 1,000V initial) 

(1 minute) 


Mechanical Specifications 


= Rotating Angle: 300° +15° with or without switch = Standard Shaft and Bushing Dimensions: 

= Rotating Torque: 0.7 - 6.3 in-ozs (50~450g.cm) Dimensions are shown in the 

@ Stopper Strength: 8.0 in-lbs min. (9kg. cm min.) table below. 

= Tap Position: Single tap; 40%, 50%, 60% point of Special dimensions are availa- 
the rotating angle ble upon request. 
Double tap; 40%, 60% points of the (As to shaft trims, refer to 
rotating angle “General Information’’ on 

- p.II-2.) 


Shaft Bushing (mm) Shaft Length (mm) 
Length (inch) Diameter ] Length Standard Sub-Standard 


Upon 
Request 20, 30 


Sample Information 
When requiring sample submission, please inform us of your 
own requirement in detail covering the following items: 


(1) dimensions of variable resistors (7) mounting means 
(2) overall resistance (8) shaft trims, dimensions and material 
(3) taper (9) tap (position and resistance) 
(4) rated power (or maximum operating voltage) (10) kind of assembly or circuit 
(5) type of switch and maximum and normal operating (11) other specific requirements 
voltage and current (12) ordering number 
(6) bushing diameter, length, screw pitch and material (13) delivery date 


(14) production schedule 


A MATSUSHITA ELECTRIC ml—24 


15/16" (24mm) DIA. SINGLE VARIABLE RESISTORS 


General Type 


Mounting surface 


+.040 
ey Sy dae Stroke +016 
pase A438— 


Marking per UL Spec. 


3/8"'-32NEF-2THD 


EVD-MO Unit ince 


Standard Type 


Switch No. Function Electrical Rating Schematic 


125V 6A Ve 


pull-push P.S.T. 125V 6A 


| 2 vy 
125V 3A \ / i fp \ fp 
( 45v 1A) 


(Outer diameter 6¢ ee) 


Insulated Shaft 


EVV-FO(Insulated Shaft) oO 
EVC-MO( Metal Shaft) Unit : mm 


I-25 A MaTSUSHITA ELECTRIC 


15/16” (24mm) DIA. SINGLE VARIABLE RESISTORS 


@ With DP DT pull-push switch 


6A-125V AC 1A-15V 
EVV-25 TPST a 6A-125V AC 
Rotary switches applicable varies upon request. 
(ex.) SPST 3A-125V AC 


Mounting surface 
Pull-push sw (TPST) 
Dust-proof tape 


(Variable resistor section) 


EVV-25D 


af, Rotary sw 
15 (vacation type) 


= Meets specifications of SEMKO (Sweden), SEV (Switzerland) 


ke 
as +88 Stroke 


EVC-M6N Wee hes 


A MATSUSHITA ELECTRIC I-26 


15/16 ” (24mm) DIA. SINGLE VARIABLE RESISTORS 


(With Push-Push Switches) 


Mounting surface 


(+.032) 
OB 


+.016 


(.062) 


Panel piercing diagram 


EVD-40 


Features 


= Any type of Push-Push switch available 

@ Variation as to the followings available upon request 
(1) Resistance and taper 
(2) Shaft and bushing 


Electrical Specifications 


= Resistance Range: 1002 to 10MQ2 
Standard resistance and sub-standard resistance are in 
the table shown below. 


™ Standard Resistance Value Unit: 92 


2K, 20K, 
200K, 2M 


1K, 5K, 10K, 50K, 
100K, 500K, 1M 
5K, 10K, 50K, 
100K, 500K, 1M 
D 5K, 10K 
500, 1K 


20K, 200K 


20K 


Any type of LOG Curve is available. 


m Standard Tolerance: + 20% for 2M{2 or less 
+ 30% for more than 2MQ 
= Power Derating Curve 


Rated Power (%) 


20 40 60 80 
Ambient Temperature (°C) 


(003) 0.08 


(969) dia, 


18.01 


(3) With a tap, single or double 
(4) Terminals, printed circuit or wire-wrapping 
(5) Insulated shaft 


@ Rated Power and Maximum Operating Voltage: 


RS200KQ. 


R>200KQ. | 


10%LOG, 
20% LOG,“’S” 
A,C,D 


Shown in 
“Standard 
Resistance 
Value” 


E 


@ Standard Curve: 


” 


10% LOG, 20% LOG, “’S’’, A, B,C, D 
andE 


Other curves are available upon request. 


Resistance (%) 


I-27 


(Without Tap) 


+ j } 
420% LOGCCW 


Effective Rotation (%) 
Clockwise Rotation 
Counterclockwise Rotation 


A MATSUSHITA ELECTRIC 


15/16’" (24mm) DIA. SINGLE VARIABLE RESISTORS 


Switch 


3.0 A @ 125 VAC 
1.5 A @ 250 VAC 


Push-Push 


3.0 A@ 125 VAC 
1.5 A @ 250 VAC 


Note: As to switchs in detail, see ‘General Information” on p. Ill-2. 


= Switch Operating Torque: 2kg.cm max. Withstand Voltage: Withstand AC 1,000V (1 minute) 


® Switch Operating Shaft Stroke: .150 + .020 = Insulating Resistance: 100M{2 min. (DC 500V) 
= Withstand Voltage: Withstand AC 1,000V = Switch Contact Resistance: Max. 0.1Q (D.C 1A: 
(1 minute) in initial) 


Mechanical Specifications 


= Rotating Angle: 300° + 15° = Standard Shaft and Bushing Dimensions: 

@ Rotating Torque: 0.7 - 6.3 in-ozs (50~450g.cm) Dimensions are shown in the table 

m™ Stopper Strength: 8.0 in-lbs min. (9kg. cm min.) below. 

= Tap Positions: Single tap; 40%, 50%, 60% points of the Special dimensions are available 
rotating angle upon request. (As to shaft trims, 
Double tap; 40%, 60% points of the refer to “‘“General Information” on 
rotating angle p.Il-2.) 


Bushing (inch) Shaft Bushing (mm) Shaft Length (mm) 


Diameter Length (inch) i Diameter Standard Sub-Standard 


U 
3/8” a 86 25,30,40 
Request 


Sample Information 


When requiring sample submission, please inform us of your (7) mounting means 
own requirement in detail covering the following items: (8) shaft trims, dimensions and material 
(1) dimensions of variable resistors (9) tap (position and resistance) 
(2) overall resistance (10) kind of assembly or circuit 
(3) taper (11) other specific requirements 
(4) rated power (or maximum operating voltage) (12) ordering number 
(5) type of switch and maximum and normal operating (13) delivery date 
voltage and current (14) — production schedule 


(6) bushing diameter, length, screw pitch and material 


Standard Products 
@ Standard with push-push switches 


12V1A 
125V3A 
12V1A 
12V1A 


Push-Push 


Stroke 


EVC-HO 


A MATSUSHITA ELECTRIC I-28 


15/16 ” (24mm) DIA. TANDEM VARIABLE RESISTORS 


N 
Sa 
; 4 OTS 
Mounting surface 2 FoF 
alee 
——1.594+.060 L£0 eee 
228 ao) a 2 geval te 
080+,016 2 20642961 ° Mounting surface 
ae #1 -082 min.dia. holes 
N 
i ee P.C.B. piercing plan 
i ae gars 
ve he cca he 
7 j a is 
h oO 
Leeda a +f 
Po 8 
c ie} 
Zz sat) 
N 
% 
2 ‘sar s 
‘i EVF-21 Unit ; inch 
Features 
® Smooth rotation and no shaft play (3) With a tap, single or double 
@ Any type of rotary switch available (4) Terminals, printed circuit or wire-wrapping 
= Variation as to the followings available upon request (5) With a click, center and ten teeth 
(1) Resistance and taper (6) Dust-proof type 
(2) Shaft and bushing ® Applicable to all kinds of electronic equipment, especially 


fort stereo-audio sets 


Electrical Specifications 


@ Resistance Range: 1002 to 10M{2 
Standard resistance and sub-standard resistance are in the 
table shown below. 


= Rated Power and Maximum Operating Voltage: 
Max. Ope-- 
Res. Value rating (V) — 
B R=200KQ 
Linear R>200KQ 


Taper 


Standard Resistance Value Unit:Q 


| Shown in 

10% LOG, “Standard 

20%LOG,"S” | Resistance 
A,C,D Value” 


ce 


E ” 


1K, 5K, 10K, 50K, 
100K, 500K, 1M 200K, 2M 


5K, 10K, 50K, 
100K, 500K, 1M m™ Standard Curve: 10% LOG, 20% LOG, “S’’, A, B, C, D and 


5K, 10K E 
500. 1K - Other curves are available upon request. 


20K, 200K 


Any type of LOG curve is available. 100 (Without Tap) 
m Standard Tolerance: + 20% for 2MQ. or less lhe 
+ 30% for more than 2MQ 80 
20% LOGCCW 
a G 
. & 60 Cc 
@ Power Derating Curve: 3 E 
e | INEA\ 
_- B 
ae ac 
& 80 10% LOGCCW| 10%LOGCW) 
= 60 “ 20%LOGCW 
a 40 D 
3 33 
3 20 0 
e 6 0 20 40 60 80 100 
20 40 60 70 80 100 Effective Rotation (%) 


——-— Clockwise Rotation 


i fe} 
Ambient Temperature (°C) ——~—-— Counterclockwise Rotation 


M29 A MATSUSHITA ELECTRIC 


15/16” (24mm) DIA. TANDEM VARIABLE RESISTORS 


'G Cad O35. 


| ares 
1.5 A @ 250 VAC 
6.0 A @ 125 VAC 
3.0 A @ 250 VAC 


Rotary 0.5 A @ 250 VAC may be used for 
(General Rating) 3.0 A @ 125 VAC double-pole, 
1.5 A @ 250 VAC 2-circuit. 

1.0 A @ 125 VAC 
0.5 A @ 250 VAC 


3.0 A @ 125 VAC 
1.5 A @ 250 VAC 


Notes: TV Rating (UL, CSA) (TV-3, TV-4, etc.) available upon request. Refer to ‘Single Variable Resistors With TV 
Rating Rotary Switches” on p.III-20. 
As to switches in detail, see ‘‘General Information” on p.III-2. 


SB: Dut. 
Pull-push type 
is.-also available. 


Switch Operating Torque: 1.30 in-lbs max. at 5 ~ 35°C = Withstand Voltage: Withstand AC 1,000V (1 minute) 
(1.5kg. cm) = Insulating Resistance: 100MQ min. (DC 500V) 
Switch Operating Angle: 60° max. = DB Specification: Specified for your requirement. 


Mechanical Specifications 


Rotating Angle: 300° +5° with or without switch = Standard Shaft and Bushing Dimensions: 

Rotating Torque: 0.7-6.3 in-ozs(50~450g.cm) Dimensions are shown in the table 

Stopper Strength: 8.0 in-Ibs min. (9kg. cm min.) below. 

Tap Position: Single tap; 40%, 50%, 60% point of Special dimensions are available upon 
the rotating angle request. (As to shaft trims, refer to 
Double tap; 40%, 60% point of “General Information” on p.IlI-2.) 


the rotating angle 


Bushing (inch) Shaft Shaft | = Bushing(mm) Shaft Length (mm) 
Length (inch) Trims 
K 


Diameter Length Diameter Length Sub-Standard 
ee Ee ae 
F mm 
1/8” Request 


Sample Information 


When requiring sample submission, please inform us of your (6) bushing diameter, length, screw pitch and material 
own requirement in detail covering the following items: (7) mounting means 

(1) dimensions of variable resistors (8) shaft trims, dimensions and material 

(2) overall resistance (9) tap (position and resistance) 

(3) taper 10) kind of assembly or circuit 

(4) rated power (or maximum operating voltage) 11) other specific requirements 

(5) type of switch and maximum and normal operating 12) ordering number 

voltage and current 13) delivery date 


14) production schedule 


A MATSUSHITA ELECTRIC I-30 


15/16" (24mm) DIA. TANDEM VARIABLE RESISTORS 


For American Standard 


m Solder terminal construction 


ps 594+.060 
+020 : 
228 : 4 


Mounting surface 


For Standard 


® Terminal construction for P.C.B 


a Mounting Surface 


40.54+2- — Ne 5 


.787+.020 


Unit ; inch 


=0.75) 


1 80 (P 


EVF-N1 


6-29+0.1 


4.7+-13.8+0.14 


| 


Mounting surface 


Panel Piercing Diagram Unit:mm 


Unit:mm 


TiI—31 


a ED 


A MATSUSHITA ELECTRIC 


15/16" (24mm) DIA. TANDEM VARIABLE RESISTORS 


m Standard type 


| q 
+0.5 | 
+0.5 | 
Sy ee 26,3 #1 
| i | 
Gianna | 
tH one 
1 foto} | 
. i pa 
\ ‘ ; 
Ea OF 34 
ie al ee 1 
oo 
rte ail | 
it ie) 
t 2 
‘ Oo 
x. I} 
7 
all 
© | 


EVF-K1 ae 


= Center tap construction 


Unit : mm 


@ With 10 click stop 
= Without switch 


yMounting surface 
/ 


EVF-87A 


Unit: mm 


A MATSUSHITA ELECTRIC M32 


Thin Type 


Mounting surface an 
+ Unit: mm 


Mounting Surface 


+ 


1 

igs 
N 
N 


8@ screw P =0.75 


“Mounting Surface 
Unit: mm 


I-33 A MATSUSHITA ELECTRIC 


QUADRUPLE VARIABLE RESISTORS 


Unit: inch 


EWI-N1 


Features Specifications 
This quadruple variable resistor has excellent characteristics = DB specification: 5 DB tracking from —60 to —40 DB 
and is applicable for 4ch. stereo-audio sets. 3 DB tracking from —40 to 0 DB 
= Rotation torque: 0.5 ~ 6.3 in-ozs. 
= Rated power: 0.5W for linear taper, 0.25W for non- 


linear taper. 
Simple Type 
A Unit: inch 
1.4172 
fi +.020' 
te ! 
+.020 + 020 
ae .354;-— 
EWI-60 
Features Specifications 
This simple type quadruple variable resistor has excellent ® DB specification: 2.5 DB tracking at 50% and 100% rotation. 
characteristics and is applicable for 4ch. stereo-audio sets. @ Rotation torque: 0.5 ~ 6.3 in-ozs. 
@ Rated power: O0.5W for linear taper, 0.25W for non- 


linear taper. 


A MATSUSHITA ELECTRIC m—34 


MULTI SHAFT CONTROL 
LEVER OPERATION VARIABLE RESISTORS 


4 — 36 Tap, P=0.5 


Be 


(.315) 


2 — 280.2 
(1.102) 


Metal cover will not take solder 


Operation lever form and dimention BCrM; 


(.1199) 


Uae) 
(.296) 


EVX-P2A 


Features 

This variable resistor has a laver to operate four single or 
tandem variable resistors at the same time and is quite ideal 
for the balancer of 4ch. stereo-audio set or dimmer equipment. 


(1.118) 


(1.303) 


M-—35 


39(.118¢) Threads, P=0.5 


Specifications 


Taper: Linear &G 


Lever operation angle: 


Lever operation stop: 
Rated power: 


63.4° +2.5° 

9 in-Ibs. (10kg.cm) min. 

0.03W for linear taper, 0.015W for 
non-linear taper 


A MATSUSHITA ELECTRIC 


QUICK REFERENCE GUIDE 


Miniature Standard Variable Resistors 


Part No. Dia. 


EVH-BO 
EVH-GOA 
EVK-Cl 
EVK-GIA 
EVJ-AO 
EVJ-DO 


5/8” (16mm) 


Construction 


Single 


Tandem 


Quadruple 


Single 


Special Information 


Switch Shaft Mounting & Other 
With/Without Rotary Switch Metal Threaded Bushing 
Without Switch Insulating Threaded Bushing 
With/Without Rotary Switch Metal Threaded Bushing 
Without Rotary Switch Metal Treaded Bushing 
With/Without Rotary Switch Metal No Bushing, Screw 
With/Without Rotary Switch Metal No Bushing, Screw 
With/Without Rotary Switch Metal No Bushing, Screw 


EVL-MO | 15/32’(12mm) 


Preset Variable Resistors 


Part No. 


| EVW-ROA 
EVW-R1A 


EVT-J6A 
EVT-81A 


EVL-NOA 
EVL-QOA 
EVT-NOA 
EVT-QO0A 


EVL-SOA 
EVL-VOA 
EVT-SOA 
EVT-VOA 


EVL-TOA 
EVL-WOA 
EVT-T3A 
EVT-W3A 


EVL-N1IA 
EVL-O1A 
EVT-N1A 
EVT-Q1A 
EVL-S3A 
EVL-V3A 
EVT-S3A 
EVT-V3A 
EVL-R6A 


EVN-KOA 
EVN-K4A 
EVN-JOA 


Dia. Construction 
3/47(19mm) Single 
35/64''(14mm) Single 
25/64''(10mm) 
Single 
5/16"( 8mm) Single 


This chart is intended to serve as a guide only. 


A MATSUSHITA ELECTRIC 


Terminal 


3 Terminals 


3 Terminals 


3 Terminals 


2 Terminals 


3 Terminals 


3 Terminals 


3 Terminals 


2 Terminals 


IiI—36 


Special Information 


Knob 


Without Knob 
With Knob 


With/Without 
Knob 


Without Knob 
With Knob 
Without Knob 
With Knob 


Without Knob 
With Knob 
Without Knob 
With Knob 


Without Knob 
Without Knob 
Without Knob 
With Knob 


Without Knob 
With Knob 
Without Knob 
With Knob 


Without Knob 
With Knob 
Without Knob 
With Knob 
Without Knob 


Without Knob 
Without Knob 


Without Knob 


Type 


Stand-up 
Lay-down 


Stand-up 


Lay-down 


Stand-up 
Lay-down 


Lay-down 


Others 


Wire Wound 


High Power 


Standard 
Standard 
High Power 
High Power 


Standard 
Standard 
High Power 
High Power 


Standard 
Standard 
High Power 
High Power 
Standard 
Standard 
High Power 
High Power 


Standard 
Standard 
High Power 
High Power 
Standard 


Standard 


Standard 


Page 


il-49 
m-49 


I-50 
I-50 


I-51 
I-51 
I-51 
M-51 
I-52 
I-52 
M-52 
I-52 
I-52 
M-52 
I-52 
I-52 
I-53 
I-53 
I-53 
I-53 
I-53 
I-53 
I-53 
I-53 
I-54 


I-56 
I-55 


I-56 


GENERAL INFORMATION 


Part Number Code 


Part number code of MATSUSHITA standard variable resistors consists of 12 digits and alphabets as follows: 


DOO-OO 0 OOOO 


Common Code _ Shape Shape Constr. ; Switch Shaft Shaft Resistance 
(Class I) (Class IT) Char. | Trims Dimensions and Taper 
| 


5/8" 
5/8" 
5/8” 
5/8" 
5/8" 

15/32" 
3/4" 
3/4" 

35/64" 

35/64” 

25/64" 

25/64" 

25/64" 

25/64” 

25/64" 

25/64" 

25/64" 

25/64" 

25/64" 

25/64" 

25/64" 

25/64" 

25/64" 

25/64" 

25/64” 

25/64” 

25/64" 

25/64" 

25/64" 

25/64" 
5/16" 
5/16" 
5/16" 


. (16 ¢) 
. (16 ¢) 
. (16 9) 
. (16 ¢) 
. (16 ¢) 
. (129) 


(19 ) 
(19 ¢) 
(14 @) 


(144) 


(10 @) 


. (10 ¢) 
. (10 d) 


(10 $) 
(10 ) 


. (10) 
. (10 ) 
. (10 @) 
. (10 d) 
. (10 ) 
. (10 d) 
. (10 ¢) 
. (10 ) 
. (10d) 


(10 @) 
(10 ¢) 
(10 ) 


. (10 >) 
. (10 9) 
. (10 ¢) 
. (89) 
. ( 80) 
. (89) 


Tei 


as” Es 
Single. Bushing. Metal, Standard 


‘Single. Bushing. Insulating, Standard 
/Tandem. Bushing. Metal. Standard 

| No - Bushing Type 

No - Bushing Type 

No - Bushing Type 

| Wire-Wrap. Pre-set 


Wire-Wrap, Pre-set. Knob 


High Power. Pre-set. Stand-up Type 


High Power, Pre-set. Lay-down Type 


3 terminals. 


2 terminals 


3 terminals, 
3 terminals. 
3 terminals. 
3 terminals, 
3 terminals. 
3 terminals. 


3 terminals. 


2 terminals. 


Stand-up 

Stand-up. Knob 

High Power, Stand-up 

High Power, Stand-up. Knob 
Stand-up 

Stand-up. Knob 

High Power. Stand-up 

High Power, Stand-up. Knob 


Knob 


High Power. 2 terminals 


High Power. 2 terminals. Knob 


3 terminals. 
3 terminals. 


3 terminals. 


3 terminals 
3 terminals 
3 terminals 
3 terminals, 
3 terminals 


3 terminals 


| 3 terminals. 
| 


| 2 terminals 


Lay-down 

Lay-down. Knob 
High-Power, Lay-down 

. High-Power, Lay-down.Knob 
. Lay-down 

. Lay-down. Knob 

. High-Oower, Lay-down 

. High Power, Lay-down Nob 
. Lay-down 

. Stand-up 

. Stand-up 


_EVL-NO 


EVK-HO 
EVJ-AO 
EVJ-DO 
EVL-MO 
EVW-RO 
EVW-R1 
EVT-J6A 
EVT-81A 


EVL-Q0O 
EVT-NO 
EVT-OO 
EVL-SO 
EVL-VO 
EVT-SO 
EVT-VO 
EVL-TO 
EVL-WO 
EVT-T3 
EVT-W3 
EVL-N1 
EVL-Q1 
EVT-N1 
EVT-Q1 
EVL-S3 
EVL-V3 
EVT-S3 
EVT-V3 
EVN-K4 
EVN-KO 
EVN-JO 


(1) Single: Tandem and Dual 
(Uniform resistance and taper) 


n: (Sig. fig. 


x 10") * 


K 6018 teeth serration 


(1) Single and tandem, 
Std. dimensions : 
Sig. fig. of 2 digits. 

(2) Modified or Dual: 
Specified upon your 

information 


* Sig. fig. when sig. fig. consists of 
2 digits. 


Example 


No - Shaft 


Construction 


(2) Tandem and Dual 
(Different resistance and taper) 


Specified upon your information 


I—37 


A MATSUSHITA ELECTRIC 


5/8” (16mm) DIA. SINGLE 


VARIABLE RESISTORS 


(Metal Shaft,With or Without Rotary Switch) 


7Oscrew P=0.75 


EVH-BOA(W/0 Swi 
EVH-BOB 


EVH-BOK (T) 


U 


Features 


= Smooth rotation and no shaft play 

@ Any type of rotary switch available 

@ Variation as to the followings available upon request 
(1) Resistance and taper 


Electrical Specifications 
™ Resistance Range: 


, DK, 10K, 50K, 
100K, 500K, 1M 
5K, 10K, 50K, 
100K, 500K, 1M 
5K, 10K 20K 
+20% for 2MQ or less 


+30% for more than 2MQ 
A, B, C and D in Table 2 and Fig. 1 


1K 
200K, 2M 


20K, 200K 


™ Standard Tolerance: 


@ Standard Taper: 


A MATSUSHITA ELECTRIC I-38 


tch) i 


Unit:mm 


+0.4 


© « 


16228 


nit:mm 


(2) 
(3) 


Trims and dimensions of shaft and bushing 
Printed-circuit terminals 


= Excellent characteristics with small dimensions 


Resistance (%) 


: 40 
Effectective Rotation ( 


%) 


Clockwise 
Counterclockwise 


5/8” (16mm) DIA. SINGLE VARIABLE RESISTORS 


m Rated Power and Maximum Operating Voltage @ Power Derating Curve 


Switch 


EVH-BOB 


EVH-BOT 
EVH-BOK 
@ Switch Operating Torque: less than 1kg-cm @ Withstand Voltage: 5O00V AC (1 minute) 
(at 5 ~ 35°C) @ Insulation Resistance: more than 50MQ2 (500V DC) 


= Switch Operating Angle: Within 50° 


Mechanical Specifications 


= Rotating Angle: 300° + 5° with or without switch 
= Rotating Torque: 20 ~ 200g-cm (at 5 ~ 35°C) 
m= Stopper Strength: more than 5kg-cm 15, 20, 25 
@ Standard Shaft and Bushing: See the table in the right. 
As to trims, refer to ‘‘“General Information’’ for 24mm 10, 15 
dia. on p.II-20. 


Other dimensions are available upon request. 


Sample Information 


When requiring sample submission, please inform us of your (7) mounting means 
own requirement in detail covering the following items: (8) shaft trims, dimensions and material 
(1) dimensions of variable resistors (9) tap (position and resistance) 
(2) overall resistance (10) kind of assembly or circuit 
(3) taper (11) other specific requirements 
(4) rated power (or maximum operating voltage) (12) ordering number 
(5) type of switch and maximum and normal operating (13) delivery date 
voltage and current (14) production schedule 


(6) bushing diameter, length, screw pitch and materia! 


I-39 A MATSUSHITA ELECTRIC 


5/8” (16mm) DIA. SINGLE VARIABLE RESISTORS 
(Insulated Shaft : Without Switch) 


Unit: mm (inch) 


The shaft in the figure is positioned at the counterclockwise limit. 


Features 
@ Insulating shaft @ Resistance and taper specified for your requirement available 
= Flatted type (Type F) for easy knob fitting @ Printed circuit terminal available 


@ Excellent characteristics with small dimensions 


Electrical Specifications 


mw Standard Resistance Value: Unit:Q ® Standard Curve Fig.1 
Resistance 100 
Standard Semi-Std. 
1K, 5K, 10K, 50K, 2K, 20K, 
: 100K, 500K,1M 200K, 2M a 
BK, 10K, 50K, rm 
ie | 100K,500K,1M ahs aes 2 60 
D 8K, 10K 20K 2 
% 40 
ra 
= Standard Tolerance: + 20% for 2MQ2 or less 20 
+ 30% for more than 2MQ 
@ Standard Taper: A,B, C and D in Table 2 and Fig. 1 


0 60.80 100 
Table 2 Unit:% Effectective Rotation (%) 


Clockwise 


| Effective Rotation Counterclockwise 


“| er 50% [at 60%, 
40~60 | _ 

- | 15~30 
2~15 - 


@ Power Derating Curve: 


ak ee 
Rated Power (W) ea lL alee 


Rated Power (%) 


ae 
0.1 | 150 


0 
0 
SMM Pec) a 
6) 


20 40 60 70 80 100 
ry ° 
™ Withstand Voltage: 500V AC (1 minute) Ambient Temperarure(C) 


m Insulation Resistance: 50MQ min. (500V DC) 


A MATSUSHITA ELECTRIC ll—40 


5/8” (16mm) DIA. SINGLE VARIABLE RESISTORS 


Mechanical Specifications 

= Rotating Angle: 300° +5° 

= Rotating Torque: 20 ~ 200g-cm (at 5~ 35°C) 
= Stopper Strength: 9kg-cm min. 


Sample Information 


When requiring sample submission, please inform us of your 
own requirement in detail covering the following items: 


(1) 
(2) 
(3) 
(4) 
(5) 


dimensions of variable resistors 

overall resistance 

taper 

rated power (or maximum operating voltage) 
bushing diameter, length, screw pitch and material 


™ Standard Shaft and Bushing: 


Std. Shaft Sub-Std.Shaft 


I-41 


(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 


Limm) A(mm) L(mm) A(mm)_ 
20-.| 12 ie] | 


mounting means 

shaft trims, dimensions and material 
kind of assembly or circuit 

other specific requirements 
ordering number 

delivery date 

production schedule 


A MATSUSHITA ELECTRIC 


5/8” (16mm) DIA. TANDEM VARIABLE RESISTORS 


EVK-CIA 


Features 


@ Miniature tandem type 

= Smooth rotation and no shaft play 

® Variation as to the followings available upon request 
(1) Resistance and taper 


Electrical Specifications 


®@ Standard Resistance Value Unit: 


Resistance 
Standard 
1K, 5K, 10K, 50K, 
100K, 500K, 1M 
5K, 10K, 50K, 
100K, 500K, 1M 


Semi-Std. 
2K, 20K, 
200K, 2M 


20K, 200K 
5K, 10K 20K 


@ Standard Tolerance: +20% for 2MQ or less 
+30% for more than 2MQ 


= Standard Taper: A, B, C and D in Table 2 and Fig. 1 


Table 2 Unit: % 


m Rated Power and Maximum Operating Voltage 


Vlax. Operating 

Voltage (V) 
200 

150 


@ Withstand Voltage: 500V AC (1 minute) 

® Insulation Resistance: 50MQmin. (500V DC) 

= DB Specification: Adjustment will be made upon your 
own specifications. 


A MATSUSHITA ELECTRIC (42 


Unit: mm (inch) 


(2) Trims and dimensions of shaft and bushing 
(3) Printed-circuit terminals 


® Standard Curve Fig.1 


Resistance (%) 


‘wes 


OF 20 40. 60 80 100 
Effective Rotation (%) 


Clockwise 
Counterclockwise 


@ Power Derating Curve 


Rated Power (%) 


60 70 80 100 
Ambient Temperature (°C) 


5/8” (16mm) DIA. TANDEM VARIABLE RESISTORS 


Mechanical Specifications 


= Rotating Angle: 300° +5° with or without switch 
® Rotating Torque: 20 ~ 200g-cm (at 5 ~ 35°C) 

@ Stopper Strength: more than 5kg-cm 

® Standard Shaft and Bushing: 


See the table in the right. 

As to shape, refer to ‘General Information’ for 24mm 
dia. on p.IlI—2. 

Other dimensions are available upon request. 


Sample Information 


When 

own 
(1) 
(2) 
(3) 
(4) 
(5) 


requiring sample submission, please inform us of your 
requirement in detail covering the following items: 
dimensions of variable resistors 
overall resistance 
taper 
rated power (or maximum operating voltage) 
type of switch and maximum and normal operating 
voltage and current 


M—43 


(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 
(13) 


ai zi i 


bushing diameter, length, screw pitch and material 
mounting means 

shaft trims, dimensions and material 

kind of assembly or circuit 

other specific requirements 

ordering number 

delivery date 

production schedule 


A MATSUSHITA ELECTRIC 


5/8” (16mm) QUADRUPLE VARIABLE RESISTORS 


Unit: mm (inch) 


30+ 079) 


+05 +05 

7.5. 7.5. 543 
(,295r.020) (.295 " (.295 
+020) + 02 


Panel piercing diagram 


7H 78 275 
(.295)77(.295) e! +200) 


12 —.055DIA 


EVK-GIA 


This small type quadruple variable resistor has excellent characteristics and applicable for 4 ch. stereo-audio sets. 
® DB specification: 3DB tracking from —40 to O0dB 

® Rotation troque: 0.5~6.3 in-ozs. 

m Rated power: 0.2 W for linear taper, 0.1W for non-linear tape 

@ Terminal: P.C.B & Solder 


A MATSUSHITA ELECTRIC M44 


5/8” (16mm) DIA. SINGLE VARIABLE RESISTORS 


(No Bushing Type) 


Te) 
20 
ais: 
oO ll 
Na 
aS 
Ss QP 
403 (118) 
sO] ¢ i Amax. 
mh ¥ 1.7 screw (.047) + 205 (U5?) 
; P=0.35, depth 4,5 (.280) 


EVJ-AOA 


= (.220) 
°Qy -\ 1.7 screw, P=0.35, depth 4.5 


EVJ-A0B 


Features 


= No bushing construction 
@ Thin type for small mounting space 


Electrical Specifications 
m Standard Resistance Value: 


Unit:Q 


Resistance 
Standard 
1K,5K,10K,50K, 
100K,500K,1M 
5K, 10K 


Semi-Std. 
2K, 20K, 


200K 
20K 


m Standard Tolerance : + 20% 


m= Rated Power and Maximum Operating Voltage 
Max. Operating 
Voltage (V) 
SS 
150 


Rated Power (W) 


B (0.10 


AC&D | 0.05 


fie 


RIN 


9 a A 


Unit: mm (inch) 


Unit: mm (inch) 


= With or without switch 


= Standard Taper: 


A, B, C and D Unit: % 
Effective Rotation 


>| Soe 
5 ~ 25 


40 ~ 60 
25 


m—45 


A MATSUSHITA ELECTRIC 


5/8” (16mm) DIA. SINGLE VARIABLE RESISTORS 


Switch 

@ Switch Operating Torque: less than 500g-cm 
(at 5 ~ 35°C) 

= Switch Operating Angle: Withing 50° 


Mechanical Specifications 

= Rotating Angle: 255° +10° with or without switch 
= Rotating Torque: 20 ~ 200g-cm (at 5~35°C) 

@ Stopper Strength: 3kg-cm min. 


Sample Information 
When requiring sample submission, please inform us of your 
own requirement in detail covering the following items: 
(1) dimensions of variable resistors 
(2) overall resistance 
(3) taper 
(4) rated power (or maximum operating voltage) 
(5) type of switch and maximum and normal operating 
voltage and current 


A MATSUSHITA ELECTRIC 


= Withstand Voltage: 
@ Insulation Resistance: 


@ Standard Shaft Length 


M—46 


500V AC (1 minute) 
more than 50MQ (500V DC) 


Unit: mm 


mounting means 

shaft trims, dimensions and material 
kind of assembly or circuit 

other specific requirements 
ordering number 

delivery date 

production schedule 


5/8” (16mm) DIA. SINGLE VARIABLE RESISTORS 


(No Bushing Type) 


(.630) 
16¢+0.4- 


(.213) (.138) 


a 
EVJ-DOA (W/O Switch) ~ 
EVJ-DOB (With Switch) 


Features 

@ No bushing construction 
@ Thin type for small mounting space 
Electrical Specifications 

™ Standard Resistance Value 


Unit: 


Standard 
1K,5K,10K,50K, 


100K,500K,1M 
5K,10K 


= Standard Tolerance: + 20% 


Unit:% 


A, B, Cand D 
Effective Rotation at 50% 


@ Standard Taper: 


Switch 

= Switch Operating Torque: less than 500g-cm (at 5 ~ 35°C) 
= Switch Operating Angle: Within 40° 

Mechanical Specifications 


255° + 10° * with or without switch 
15 ~ 150g-cm (at 5 ~ 35°C) 
3kg-cm min. 


® Rotating Angle: 
™ Rotating Torque: 
™ Stopper Strength: 


Sample Information 


When requiring sample submission, please inform us ot your 
own requirement in detail covering the following items: 

(1) dimensions of variable resistors 

(2) overall resistance 

(3) taper 

(4) rated power (or maximum operating voltage) 

(5) type of switch and maximum and normal operating 

voltage and current 


Unit: mm (inch) 


= With or without switch 


= Rated Power and Maximum Operating Voltage 


500V AC (1 minute) 
more than 50MQ (500V DC) 


= Withstand Voltage: 
® Insulation Resistance: 


™ Standard Shaft Dimension 


(6) mounting means 
(7) | shaft trims, dimensions and material 
(8) kind of assembly or circuit 
(9) other specific requirements 
(10) ordering number 
(11) delivery date 
(12) production schedule 


M47 A MATSUSHITA ELECTRIC 


15/32” (12mm) DIA. SINGLE VARIABLE RESISTORS 


(No Bushing Type) 


UU. 


4.5 
(.177),3.3max. 


(0870) (047) 


1.7 screw P=0.35 depth 3.5 


EVL-MOA (Without Switch) 
EVL-MOB (With Switch) 


Features 

= No bushing construction 

= Thin type for small mounting space 
Electrical Specifications 


= Standard Resistance Value: 


“1K,5K,10K,50K,  2K,20K, 


100K,500K,1M 200K,2M 
A, C, D 5K, 10K - 


.@ Standard Tolerance: + 20% 


A, B, C and D 


@ Standard Taper: Unit:% 


Switch 

™ Switch Operating Torque: less than 500g-cm 
(at 5 ~ 35°C) 

™ Switch Operating Angle: Within 50° 


Mechanical Specifications 

230° + 10°, with or without switch 
20 ~ 200g-cm (at 5 ~ 35°C) 
3kg-cm min. 


= Rotating Angle: 
= Rotating Torque: 
@ Stopper Strength: 


Sample Information 


When requiring sample submission, please inform us of your 
own requirement in detail covering the following items: 

(1) dimensions of variable resistors 

(2) overall resistance 

(3) taper 

(4) rated power (or maximum operating voltage) 

(5) type of switch and maximum and normal operating 

voltage and current 


A MATSUSHITA ELECTRIC 48 


11Rmax. 


Unit: mm (inch) 


@ With or without switch 


500V AC (1 minute) 
more than 50MQ2 (500V DC) 


= Withstand Voltage: 
® Insulation Resistance: 


(6) mounting means 

(7) shaft trims, dimensions and material 
(8) kind of assembly or circuit 

(9) other specific requirements 


(10) ordering number 
(11) delivery date 
(12) production schedule 


: WIRE WOUND PRESET 
3/4” (19mm) DIA. yaRiABLE RESISTORS 


78 DIA +02 


5+0.5(.2 02) 


(.2+.04) 
L:10, 15(.4, .6) 


EVW-ROA(W/0 Knob) 
EVW-RIA(W/Knob) 


Features 


= Stable characteristics due to high-grade resistor wire 
m Withstand high power of 1.5W 
(Types for 2W and 3W available upon request) 


Electrical Specifications 


= Resistance Range: 102 ~ 50082 

= Standard Tolerance: + 10% 

Rated Power: 1.5W (2W, 3W) derating in accordance 
with Power Derating Curve in the right 

Residual Resistance: 0.5922 max. 


Mechanical Specifications 


= Rotating Torque: 100 ~ 700g-cm 
(1.4 ~ 9.74 in-ozs.) 
= Rotating Angle: 240° + 10° 


Sample Information 


When requiring sample submission, please inform us of your 
own requirement in detail covering the following items: 

(1) dimensions of variable resistors 

(2) overall resistance 

(3) taper 

(4) rated power (or maximum operating voltage) 

(5) type, length and color of insulating shaft (knob) 


Il—49 


| oe 2 oe 


Unit: mm (inch) 


m= Very small resistance change against high temperature and 
high humidity 

® Coloring of knobs available upon request 

= Small in size and light in weight 


® Power Derating Curve 


fo) 
io) 


Rated Power (%) 
Bb 
S) 


io) 


10 20 30 40 50 60 70 80 90 100 
Ambient Temperature (°C) 


m Stopper Strength +: 1kg-cm min. 
(0.87 in-Ibs. min.) 


(6) number of terminals 
(7) kind of assembly or circuit 
(8) other specific requirements 
(9) ordering number 

(10) delivery date 

(11) production schedule 


A MATSUSHITA ELECTRIC 


35/64"(14mm) DIA. PRESET VARIABLE RESISTORS 


L=5, 10, 15(.2, 4, 6) 
Marking Position 


Features 


= Withstand about 3 to 5 times the maximum power for 
general class due to heat-proof resin substrate 

= Very small change even after a long-term storage under any 
circumstance 

Electrical Specifications 


m Resistance Range: 2002 ~ 2MQ 

= Standard Tolerance: + 30% 

m@ Standard Curve: only B (linear) 

m= Rated Power: 0.5W derating in accordance with 


“‘Power Derating Curve” in the right 
@ Max. Operating Voltage: 350V 


= Residual Resistance: 5% of overall resistance or 10kQ2 max. 


, whichever is smaller. 
Mechanical Specifications 


= Rotating Torque: 60 ~ 350g-cm (0.84~4.87 in-ozs.) 
= Total Rotating Angle: 260° + 20° 
= Rotating Strength: 1kg-cm min. 

(more than 0.87 in-lbs.) 


Sample Information 


When requiring sample submission, please inform us of your 
own requirement in detail covering the following items: 

(1) dimensions of variable resistors 

(2) overall resistance 

(3) taper 

(4) rated power (or maximum operating voltage) 

(5) type, length and color of insulating shaft (knob) 


4 0.7 (.028) 


7510504 
(4:02) (295: 02) 


10:05 


% 
| 


04 
(016) 


+0. 


(04.012) 
q 


1.5: 02 


EVT-81A Unit: min Geni 


A MaTSUSHITA ELECTRIC I-50 


= Dust-proof construction free from dust and flux 
Coloring of knobs available upon request 
= Small in size and light in weight 


@ Power Derating Curve 


100 


80 


Rated Power (%) 
Lh 
is 


20 40 60 80 yO 100 
Ambient Temperature (°C) 


(6) number of terminals 
(7) stand-up type and lay-down type 
(8) kind of assembly or circuit 
(9) other specific requirements 
(10) ordering number 
(11) delivery date 
(12) production schedule 


25 /64”(10mm)DIA. PRESET VARIABLE RESISTORS 


Unit: mm (inch) 


Marking position 
(.252+.02) Screw driver slot 
6.40:051 


15.14 DIA. 
(.595+.012) 9 49 


Panel piercing diagram 


7.49+051 


(.157+.0.12) 11.002051_, (-295:.02) 


.3 — ,055DIA.+.002) 
1.40+0.05 


. 5 EVL-NOA r 
EVT-NOA 
(1712002) (.171+.002) i 


4.34005 4.34:0.05 


(.155:+ 002) 
3.94:0.05 


0.40:0.10 (.0472: 004) 
(.0157+.004) —-1.20+0.10 


3.99+0.30 


Mounting surface 


Pe 
4.42+0.30 
(.174+.012) 


ON as 4 
EVL-NOA(w/o knob), EVT-NOA(w/o knob) r {| 
EVL-Q0A(w/knob), EVT-Q0A(w/knob) EVL-QOA EVT-QOA 


Features 


ws lIdeal for miniaturization of assembly such as color television ® Coloring of knobs available upon request 
# Small in size and light in weight 


Electrical Specifications 


= Resistance Range: 20082 ~ 2MQ = Power Derating Curve 
= Standard Tolerance: + 30% 
m Standard Curve: only B (linear) 
@ Rated Power: 0.2W or 0.25W derating in accordance es 
: : ice z 
with ‘Power Derating Curve” in the e 
right : 
5 
© 


= Residual Resistance: 5% of overall resistance or 10kQ 
max. whichever is smaller. 
= Rated Voltage and Max. Operating Voltage: Ambinet Temperature (°C) 


= 
EVL | 


EVT - (For High. 
Power) 


Mechanical Speifications 


= Rotating Torque: 50 ~ 350g - cm = Rotating Strength: 1 kg-cm min. 
(0.7 ~ 4.87 in-ozs) (0.87 in-lbs, min.) 
= Total Rotating Angle: 260°+20° 


Sample Information 


When requiring sample submission, please inform us of your (6) number of terminals 
own requirement in detail covering the following items: (7) | stand-up type or lay-down type 
(1) dimensions of variable resistors (8) kind of assembly or circuit 
(2) overall resistance (9) other specific requirements 
(3) taper (10) ordering number 
(4) rated power (or maximum operating voltage) (11) delivery date 
(5) type, length and color of insulating shaft (knob) (12) production schedule 


W—51 A MATSUSHITA ELECTRIC 


25/26” (10mm) DIA. PRESET VARIABLE RESISTERS 


1.02 
0.30 0.51 
10.41 B_ (.1s02) (2202) 104) 
fe 3.56 5.08 S 0.05 ; D059 9.44 
5 yi (.2+ 002) (+002) 3_ 
8 = +5 08+5 08+ 3.083 DIA 
iS < | a 
oS a | i? 
Oo = o~ FS : 
Marking 2 s O-+ - rs a | \ 
position MY - \ ] | 
(.016+.004) r ij i 
41 
he EVT-SOA 
(.06: 004) | 


(.16+.012)4.06 (.4+.012) 


2.54 
(.1+.012) 0.30 


' 


H 7 


EVL-SOA(w/o knob), EVT-SOA(w/o knob) x tbe 
EVL-VOA(w/knob), EVT-VOA(w/knob) 


Unit: mm (inch) 


He 
(.409+ 012) P te 
10.43 — mall 
177: 02) F455" L 1 


02) = 3 a 


oO 


a Roa 

=is 
—o 
NO 


—— 


pay 


(.16+.012) (.4%.012) ( 206; 012) 
in 


ne 
it 
iu. 


EVL-TOA EVT-T3A 


mo ; 


EVL-TOA(w/o knob), EVT-T3A (w/o knob) pia ee 
EVL-WOA(w/knob), EVT-W3A (w/knob) 


mam 
bull 
HE II 
pe 
~0.3 
6.2DIA 


Marking 
Position 


(.244DI At 00 


A MATSUSHITA ELECTRIC Il—52 


25/64”(10mm) DIA. PRESET VARIABLE RESISTORS 


Unit: 


Screw driver siot 


Mounting surface aA (2.012) 
; i Spi ee meri gare hE (695)DIA 
Marking position (£02) 15.” 0.30: 


(236) ton? 
5.99, 


(.266: 002 )+0.05( 266, 902) 
6 70-6 7670.95 


inch (mm) 


~ NIP 
aes i 6o8 fi 8 
SHS 5 
a BS a se 
5 alg (058: 002).| | 
er (2.002) 1.47 +005 
Ca a 4.34(.171) _ (1712002) 
P 3S 434 420. 
3 = 
aay See 2 —(.055DIA: 002) 
(2012) 3) (2012) y 1.40+005 
(173) (.173) (177s 02 c 


EVL-N1A(w/o knob), EVT-N1A(w/o knob) 
EVL-Q1A(w/knob), EVT-Q1A(w/knob) 


Features 


@ Small in size and withstand high power 


Electrical Specifications 


™ Resistance Range: 20022 ~~2MQ 
™ Standard Tolerance: +30% 
® Standard Curve: only B (linear) 
Rated Power: 0.2W or 0.25W derating in accordance with 


“Power Derating Curve” in the right 
® Residual Resistance: .5% of overall resistance or 10kQ max. 
whichever is smaller. 


™ Rated Voltage and Max. Operating Voltage: 


Mechanical Speifications 


@ Rotating Torque: 50 ~ 350g-cm (0.7 ~ 4,87 in-ozs) 
® Total Rotating Angle: 260° + 20° 


Sample Information 


When requiring sample submission, please inform us of your own 
requirement in detail covering the following items: 

(1) dimensions of variable resistors 

(2) overall resistance 

(3) taper 

(4) rated power (or maximum operating voltage) 

(5) type, length and color of insulating shaft (knob) 


lat king pos tiary 


EVL-S3A(w/o knob), EVT-S3A(w/o knob) 


EVT-N1A 


> + 


EVT-OQ1A 


EVL-OQ1A 


® Residual Resistance: 5% of overall resistance or 10k92 max. 


whichever is smaller. 


= Power Derating Curve 


Rater Power (% 


® Rotating Strength: 


Ambinet Temperature (°C) 


Min. 1kg-cm (more than 0.87 in-lbs.) 


(6) number of terminals 

(7) stand up type or lay down type 

(8) kind of assembly or circuit 

(9) other specific requirements 
(10) ordering number 


(11) delivery date 


(12) production schedule 


Unit: mm (inch) 


EVL-V3A(w/knob), EVT-V3A(w/knob) 


III—53 


EVL-V3A EVT-V3A 


A MATSUSHITA ELECTRIC 


25/64” (10mm) DIA. 


DIRT-PROOF PRESET 
VARIABLE RESISTORS 


Unit: inch (mm) 


2 — 0.80.15 


129 
(.47 DIA) pe 


2.56+0.1 


.1 DIA +.004 S 
3-1.2+0.1 A : ’ j 
(3 — .0472DIA:.004) 3 


£0.05 
(.197+.002) 


(.197+.002) 


al 


70.05 
26 5+0.05 
(.098+.002) 


EVL-R6A 


Features 
This miniature preset variable resistor has a dirt-proof cap to 
stable characteristics and is ideal for use in all kinds of 


Electrical Specifications 
m™ Resistance Range: 30092 ~ 100kQ 
= Standard Tolerance: + 30% 
@ Standard Curve: 
@ Rated Power: 


only B (linear) 
0.15W derating in accordance with 


Mechanical Specifications 


= Rotating Torque: 30 ~ 350g - cm (0.42 ~ 4.87 in-ozs) 
™ Total Rotating Angle: 230° + 20° 


Sample Information 
When requiring sample submission please inform us of your 
own requirement in detail covering the following items; 
(1) dimensions of variable resistors 
(2) overall resistance 
(3) taper 
(4) rated power (or maximum operating voltage) 
(5) kind of assembly or circuit 
(6) other specific requirements 
(7) ordering number 
(8) delivery date 
(9) production schedule 


A MATSUSHITA ELECTRIC 


electric equipments. 


Power Derating Curve Shown below. 
m= Residual Resistance: 5% of overall resistance or 10k92 Max. 
which is smaller. 

@ Rated Voltage and Max. Operating Voltage: 125V 


= Power Derating Curve: 


[eo) 
(= 


20 


Rated Power (%) 


20 40 60 
Ambient Temperature (°C) 


80 90 100 


5/16”(8mm) DIA. PRESET VARIABLE RESISTORS 


Unit: mm (inch) 


Feature 
@ Small in size and very little mounting space 


Electrical Specifications 


m= Resistance Range: 3002. ~ 2MQ = Power Derating Curve : 
m Standard Tolerance: + 30% 

= Standard Curve: only B (linear) 

@ Rated Power: 0.1W derating in accordance with 


“Power Derating Curve” in the right 


Max. Operating Voltage: 100V 
Residual Resistance: 5% of overall resistance or 10k{2 max. 
whichever is smaller. 


Mechanical Specifications 


= Rotating Torque: 30 ~ 300g-cm = Rotating Strength: Min. 1kg-cm (0.87 in-oz. min.) 
(0.42 ~ 4.2 in-oz) 
= Rotating Angle: 260° + 20° 


Sample Information 


When requiring sample submission, please inform us of your (6) number of terminals 
own requirement in detail covering the following items: (7) stand up type or lay down type 
(1) dimensions of variable resistors (8) kind of assembly or circuit 
(2) overall resistance (9) other specific requirements 
(3) taper (10) ordering number 
(4) rated power (or maximum operating voltage) (11) delivery date 
(5) type, length and color of insulating shaft (knob) (12) production schedule 
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5/16" (8mm) DIA. PRESET VARIABLE RESISTORS 


Unit: inch (mm) 


Marking 
position 


Panel piercing diagram (2.5508) (2.5%) 


1 Tae 3-.06 DIA 


EVN-KOA ey a 


Unit: inch (mm) 


Marking 
position 


104 + 004 
(1£0.1) 


EVN-JOA 


A MATSUSHITA ELECTRIC I-56 


QUICK REFERENCE GUIDE 


Carbon Composition Variable Resistors 


This chart is intended to serve as a guide only. 


(57 A MATSUSHITA ELECTRIC 


GENERAL INFORMATION 


Part Number Code 
1 2 


[PME -O OOO 


Common Code 


Shape & 


Dimensions Performance 


Type 8 
Printed 
Circuit 


Structure & Switch 


(This code shows carbon composition variable resistors) 


8 9 


Shaft 
Dimensions 


Shaft 
Trims 


(1) MIL Specification 


A(15.9) 


T 


Standard Type 


Bushing 


ype 
9g 


Lock T 
Bushin 


. 


Type 12 
Printed 


Circuit 


Type 12 
Printed 
Circuit 


VS 


Water-Proof Type Bushing 


RV24 


se (ec cla| Vemela Ie Ye  an7 la arg) bea Me hea eee (SEP 0 | Med in| Le SI I 


| RV28VD 


: 


RV28VG 


A MatSUSHITA ELECTRIC 


: Special 
Otherwise | et 
Specifi- 


Specified 
| 


cation 
MIL-Approved Type 
is only class Y 


B(12.7) 
D(22.2) 
G(31.8) 
K(63.5) 
L(9.5) 


1 Type S is most 
recommended 

2 Others are 
available 
upon your 
specifications 

3 MIL-Approved 
type is TypeS 
only. 
(MIL-R-94C) 


Shaft Diameter 


6.359 10.02 


Lock Bushing 
Type excludes 
Symbol OB 
Symbo! OL 
use for only 
RV6 std. 


type 


(2) 
For SFD Type, 
the actual dimensions 
are noted. 


13, 15, 20;:25 
40 


125V-3A 


Shaft dia. 


High Performance 
125V-3A 


+0 
oF OA 


Fractions 


125V-1A 


should be 
ignored. 


Other shafts 


125V-1A 


are available 
upon your 
specifications 


125V-3A 


Without Switch: A 


125V-0.5A 


No-shaft 
Constraction 


7 8) 9 


[Alejo] 


I—58 


Taper Char. 
Designation 


10 


Laid al 


Overall 
Resistance 


(1) Single Type 


11th figure: Sig. fig. 
12th figure: 
The number of zeroes 
following the sig. fig. 
(Unit: Q) 
Ex 
100kQ — 15 


(2) Uniform overall 
resistance and 
taper: same as (1) 
Ex. 
100kQ x 2— 15 

(3) Different resistance: 
Expressed by 3 digits 
(10th ~ 12th) 
(For special resistance 
value, otherwise 
specified) 


GENERAL INFORMATION 


Part Numbers & Ratings 


MIL VS. MATSUSHITA 
(MIL-approved Products) 


W/O RV4NAY EVS-A2A 50~5M 2 carbon 


standard —— mo i. ene 
| With RV4NBY EVS-A2D 100~5M brush 
| | a : 


| Va ee ee Sn | bares cee 
Sinal watertight W/O  RV4SAY EVS-A8A 50~5M carbon 
ingle L : | | 


shaft With RV4SBY EVS-A8D 100~5M brush 


50~5M carbon 
100~5M brush 


Tandem | | ~ GRV4NAY | 50~5M 
standard EVS-C2A ~ per MIL 


(Double) | (per MIL) 100~5M 
Tandem 3GRV4NAY | 50~1M 
: standard EVS-E2A - 
(Tripple) | (per MIL) 100~5M 
W/O | RV2NAY EVS-H2A 50~5M carbon 
_ With RV2NBY EVS-H2D 100~5M I brush 
watertight W/O RV2SAY EVS-H8A 50~5M “carbon 
shaft | With = RV2SBY EVS-H8D 100~5M ; brush 


| 50~5M ~ carbon 
shaft lock W/O RV2LAY EVS-H5A 
100~5M ; brush 


shaft lock W/O RV4LAY EVS-A5A 


- per MIL 


standard 


standard W/O  RVGNAY EVS-G2A 
watertight W/O  RV6SAY EVS-G8A 
shaft lock W/O  RV6LAY EVS-G5A 


= 50~5M ; ; carbon 
100~5M brush 


Note: * Alphabet designation for taper is as per MIL. 


IlI-59 A MATSUSHITA ELECTRIC 


GENERAL INFORMATION 


Standard Products Table (Except MIL-approved types) 


EVS-Y2A 50~100M _ carbon brush 


carbon brush 
! any switch available 


50~100M 
100 100M j t . carbon brush 
~ 50~100M 
100~100M 
tandem EVS-X2A 50~100M 
standard | : | 
(double) EVS-X2D 100~100M 


tandem 50~100M 
(otpole) standard EVS-W2A 


standard 
EVS-Y2D 100~100M 
single | 


shaft lock EVS-Y5A 


—————— 


dual 


; standard EVS-T2A 
concentric 


- carbon brush 


—— carbon brush 
|e 


: T ————— carbon brush 
100~100M 350 


EVS-S2A — 50~ 5M | | carbon brush 


standard ’ 
carbon brush 
Bee ae j any switch available 
50~ 5M. toe 
shaft lock EVS-S5A . - carbon brush 
A 100~ 2M 


dual | ~ 50~100M~ 
eonieenttie + standard EVS-50A | Te aoeM 
EVS-40A ~ 50~100M | "carbon brush 

~ EVS-40D _ 50~100M 05 20 any switch available 
| go~ sm| os | 3 = 


standard | EVS-N2A : : ; - carbon brush 
A 100~ 1M 


50~ 5M 
| shaft lock EVS-N5A ai =} ; 
| A 100~ 1M 0.25 | 200 
Stand Up Type EVS-N6A 50~ 5M 0.5 carbon brush 
trimmer Lay Down Type EVS-N7A 50~ 5M 0.5 carbon brush 
eee: : | | | a Sy =u : week 
“ Stand Up Type EVS-P1A 50~ 2M 0.2 carbon brush 


(single) | | | = 
Lay Down Type EVS-P4A 2M 0.2 carbon brush 


carbon brush 


tandem standard 


' carbon brush 


Note: * Taper designation (alphabets) is as per MATSUSHITA STANDARD. 


A MATSUSHITA ELECTRIC ill-60 


GENERAL INFORMATION 


Shaft Trims and Dimensions 
Standard 


Screwdriver ) ( Screwdriver 
Slotted Slotted ) 


F F 


(Flatted) 1 aa (Flatted) 


( Screwdriver ) : ( Soe yee 
Slotted Slotted 


(= 3 F 
(Flatted) 3 (Flatted) 


Type S is most recommended. 
Examples of shaft combination in Dual Concentric Type (for 28, 24 types only) 


A MATSUSHITA ELECTRIC 


GENERAL INFORMATION 


Bushing Trims and Dimensions 


Standard 
3/8''-32- 9@ P=0.75 
UNEF-2A Threaded 
Standard Threaded Standard 
Plain Plain 
Type Type 


* 1/8". 1/4". 3/8”. 1/2” Long * Available upon request 


3/8''-32- 9 P=0.75 
UNEF-2A Threaded 
Standard Threaded Standard 


Shaft Shaft 
Lock Lock 


Type Type 
* 1/2” Long * 12.7 Long 


3/8"'-32- 
Standard “Threaded Standard th faded 
Watertight Watertight 
Shaft Shaft 
Type Type 


*1/4"3/8" 1/2" Long * Available upon request 


= 


1/4""-32- 9 P=0.75 
UNEF-2A Threaded 

Standard Threaded 

Plain 

Type 


* 1/4", 3/8". 1/2” Long * Available upon request 


1/4""-32- [Sen 
-2N d 
Standard ee Standard stile 
Shaft Shaft 
Lock Lock 
Type Type 


* 4/2" Long * 12.7 Long 


1/4"'-32— BePS IS 
UNEF-2A Threaded 
Standard Threaded Standard 
Watertight Watertight 
Shaft Shaft 
Type Type 


* 1/4". 3/8". Ve Long *6.4, 9.5, 12:7 Long 


A MATSUSHITA ELECTRIC l-—62 


GENERAL INFORMATION 


Your Choice of Hardware 


Variable Resistors are supplied without hardware. But there are many standard hardware items available to help you match the 
variable resistors and attenuators to your needs. You can specify the hardware pictured below. 


Unit: inch Unit : inch 


a NTA291 NTA261 
= (3/8) 1/4") 
” 1/4"'-32-NEF-2B 
3/8''-32-NEF-2B 5/64 


3/32 


Unit: mm Unit: mm 


i NTA290 NTA260 
i" (99 ) (69) 
9@ P=0.75 a 2 Bs 


Unit : inch Unit : inch 


A NTA293 NTA263 
= (3/8”) 6 (1/4”) 
3/8"-32.NEF-2B Pe: é ; 5/32 


Unit: mm Unit: mm 


ne NTA292 NTA262 
i (9¢ ) (69) 
“96 P=0.75 3 = 


Unit : inch 


WAA091 WAA090 
(3/8) (9¢) 
9.29 
15 0.5 


——— Se 


Unit : inch 


Washer 


WAAO60 
(69) 


iI-63 A MATSUSHITA ELECTRIC 


GENERAL INFORMATION 


Lock 
Washer 


WAA291 
(3/8"") 


Spring 
Washer 


“A 
“2 


WAA290 
(99) 


-EVS-S Type: 10mm 
EVS-S Type: 2.8mm 


A MATSUSHITA ELECTRIC 


WAA261 
(1/4") 


Unit: inch (mm) 


GENERAL INFORMATION 


Mounting Means 


Standard Type Shaft Lock Type 


a 
wenn Bane! Mounting Panel 
Watertight Type 
4 
i 
a] 
“1 
i 
ka 
Y 
4 
L 
O ring seal 
Mounting Panel 
Terminals Solder Lugs 


RV4, Type 28 RV6, Type 12 


Unit: inch (mm) Unit: inch (mm) 


052. 
min. 


Mounting Surface 


RV2, Type 24 Type 12 


Mounting surface 
.197 
Mounting Surface 


II—65 A MATSUSHITA ELECTRIC 


Plug In 
(Parallel to case) 


Type 12 Type 8 
Panel Piercing Diagram Panel Piercing Diagram 


Unit: inch(mm) 


| (#1) 
m(4) oA 
Mounting Surfare .157+.04 


8 = : 
oe 3 \ Mounting Surface 


is} 
| foe 
a2 et +H 
Rae 
| So 
0.1) wor \ 8 
ial 


[o) 
\ 3 QD +004 
Gane \ 28 0 
“67 264 07 000. (3 ee a 


Plug In 
(Perpendicular to case) 


Type 12 Type 8 
Panel Piercing Diagram Panel Piercing Diagram 


Unit: inch (mm) Unit: inch (mm) 


\a S 
Jexs 
238 
ue ee 
2255 
—/—(20 1) F 
oe £004 Z Mounting Surface Mounting 
By. T +004 : Surface 
is 5-.063 — ‘ 
: roles 6 (201) : 
(40.1) 7 m . (5-1.66)'-0 — a 
(S6aj=—) To5 
een | “AE 3 - 052 +008 
aah | <(3+1.36)(°3") 
098 +.004 
(2.5) (+0.1) 


A MATSUSHITA ELECTRIC I-66 


GENERAL INFORMATION 


Rated Power and Voltage 


The table shown below exhibits the maximum rated power measured at ambient temperature under 70°C with continuous voltage 
application. As to the maximum power at temperatures exceeding 70°C, the derating curve should be referred. 


Rated Power and Voltage Power Derating Curve 


RV4 Type 28 


RV2 Type 24 


RV6 Type 12 - 


Rated Power (%) 


Type a 


* Taper designation is as per MATSUSHITA Std. 50 40 60 80 100 120 140 


Taper 


Resistance (%) 


* 


Ambient Temp. (°C) 


é eae Center Res. (%) 
; Center Res. (%) 
—| — 
; 80 60 50 40 20 (@) 


Effective Rotation (%) Effective Rotation (%) 


left Clockwise right left Counterclockwise right 
terminal terminal terminal terminal 


_ Resistance Value between terminals 2 and 3 
Overall Resistance Value 


Cc x 100 


_ Resistance Value between terminals 1 and 2 


A,B ; 
Overall Resistance Value 


x 100 


Taper designation table 


I-67 A MaTSUSHITA ELECTRIC 


GENERAL INFORMATION 


Residual Resistance 


H | 
100 ~ 750 *52 Max. 202 Max. (less than 1KQ 
ear = = =| 


+ 


1K ~5K | 252 Max. 1002 Max. 1002 Max. 252 Max. (less than 1KQ) 1KQ) 


1K ~ 10K — a ‘i 122T: —58%.Max. | 1—2T: 
4 - | ape a 


S a = a 
7.5K ~ 10K | 252 Max. 2002 Max. 2002 Max. | 252 Max. 2-3T: 592 Max. 102 Max. 


15K ~25K | 35Q2Max. 2502 Max. 2502 Max. | 3592 Max. 2-37: 
— ++ + 102 Max. 


ate : 
15K ~ 50K | oe — 352 Max. 352 Max. —! 
35K ~ 50K 352 Max. 5002 Max. 5002 Max. 352 Max. (1KQ or more) 


H bo : ee (1KQ or more) 
75K ~ 100K 352 Max. 1KQ Max. 502 Max. 502 Max. 1KQ Max. 352 Max. 1-2T: 2582 Max. 


+r —7 +t 


150K ~ 250K 502 Max.  2.5KQ Max. 1252 Max. 1252 Max. 2.5K92 Max. 502 Max. 2—3T: 2592 Max. 1—2T: 
4 t ion 
350K ~500K 1002 Max. 5KQ2 Max. 2502 Max. 250% Max. 5K2Max. 1002 Max. 252. Max. 


750K ~ 1M 2002 Max. 10K2 Max. 5002 Max. 5002 Max. | 10K2 Max. 2002 Max. 2-3T: 
— 4 - = — — 1 — 


i + — 25 ; 
15M~2.5M 5002 Max. 25KQ Max. 1KQ Max. | _ | 25KQ Max. 5002 Max. a Nise 


+f ——— = + 


3.5M~5.0M 6002 Max. 50KQ Max. 1.592Max. 1.5K2 Max. 50K2 Max. 6002 Max. 


* 159 max. forRV 6 ranking from 1002 to 5002 


Switch 
Standard 


125V 3A 


125V 3A 
(High Peformance) 


125V 1A 


125V 1A 


125V 3A 


125V 0.5A 


* 


Switch Rating: 125V 3A only 
Shaft Rotation Angle 


RV4, Type 28 | 315°25° | 335° +5" 


RV2, Type 24 300°+5° 300° + 5° 
RVG, Type 12 295° + 5° * ~ 
Type8 260° + 10° ~ 


* RVG: 296°23° 


A MATSUSHITA ELECTRIC I—68 


; CARBON COMPOSITION 
1/2 "(12mm)DIA. PRESET VARIABLE RESISTORS 


( Standard Type; Pre-fixed Type) 


12 Arrow-marked: direc- 
a tion of sliding element 
+ F- 
=O. 


511.22 +} +-0.7 


vane (.197)\ (.441) 
ef \ 


R 
oe Fb e Mounting surface 
3-1.69-° | m 


(0630) FER 60. 
(.098) (098) EVS-N6GA Unit : mm (inch) 
Features 
™ Very small resistance change even when the rated voltage is =™ Extremely stable against humidity due to excellent compos- 
applied continuously at 70°C ing material and manufacturing system 
@ Withstand 0.5W for types of linear taper @ Very small rotation noise 
® Electrically and mechanically stable due to monobloc com- ® Excellent heat radiation and small resistance change at dip- 
position of resistor element, terminals, bushing and radia- soldering 
tion panel ™ Wide operating temperature range of -15°C to +120°C 
™ Miniature type for small mounting space = Lay-down type available 


Electrical Specifications 


m™ Resistance Range: 502. ~ 5MQ ™ Standard Curve: B Curve. R Value Tolerance +20%. 
Std. and sub-std. resistance ({2) 
100, 500, 1K, 5K, 10K, 50K, 100K, 1M, 2M, 5M 
Note: * Taper designation is as per MIL Std. 


@ Standard Tolerance: +20% 
™ Rated Power and Max. Operating Voltage 


_ Rated Power — Max. Working Voltage 


Resistance (%) 


0.5W 350V 


™ Power Derating Curve 


Effective Rotation (%) 


100 


i right 
90 left Clockwise fe} 


terminal terminal 


© 
je) 


70 


_ Res. Value between terminals 1 and 2 
Overall Resistance Value 


B 


x 100 


Rated Power (%) 
a 
2) 


@ Withstand Voltage: AC 500V (1 minute) 


\ 
Pe RY @ Insulation Resistance: More than 100M (DC 500V) 
20 40 60 80 100 120 140 
Ambient Temp. (°C) 


= Rotating Angle: 295° + 5° without switch. = Stopper Strength: 1 kg-cm min. 
® Rotating Torque: 35 ~ 450 g-cm. 


Iil—69 A MATSUSHITA ELECTRIC 


1/2” (12mm) DIA. CARBON COMPOSITION PRESET VARIABLE RESISTORS 


Sample Information 


When requiring sample submission, please inform us of your (5) mounting means 

own requirement in detail covering the following items: (6) kind of assembly or circuit 
(1) dimensions (or part number) (7) other specific requirements 
(2) overall resistance (8) ordering number 

(3) taper (9) delivery date 

(4) rated power (or maximum operating voltage) (10) production schedule 


(11) mounting pattern dimensions 


A MATSUSHITA ELECTRIC I-70 


. CARBON COMPOSITION 
5/16°(8mm)DIA. BRESET VARIABLE RESISTORS 


(Type8; Standard Type; Pre-fixed Type(Stand-Up Type; Lay-Down Type) } 


Arrow-marked: direction 
of sliding element 


Unit: mm(inch) 


\ “ 
= at r - 
Las Mounting surface 
_ 7ob= 
A + <3 
H +0.1 


o 
1) <3=1.39 -0 
81.84 (,057@) 


(.071)(.071) EVS-P1A 


Features 


@ Very small resistance change even when the rated voltage is 


applied continuously at 70°C 
@ Withstand 0.2W for types of linear taper 
@ Very small rotation noise 


@ Excellent heat radiation and small resistance change at dip- 


soldering 
® Wide operating temperature range of -15°C to +120 °C 


Electrical Specifications 
™ Resistance Range: 502. ~ 2MQ 
“Taper*| Std. and Sub-std. resistance ((2) 


100, 500, 1K, 5K, 10K, 50K, 100K, 1M, 2M 
Note: *Taper designation is per MATSUSHITA Std. 


® Standard Tolerance: +20%. 
@ Rated Power and Max. Operating Voltage; 


Rated Power — Max. Operating Voltage 
0.2W 


Rated Power (%) 


0 
20 40 60 80 100 120 140 
Ambient Temp. (°C) 


Mechanical Specifications 


= Rotating Angle: 260°+5° without switch 
= Rotating Torque: 20 ~ 200 g-cm 


Electrically and mechanically stable due to monobloc com- 
position of resistor element, terminals, bushing and radia- 
tion panel 

Extremely stable against humidity due to excellent compo- 
sing material and manufacturing system 

Lay-down type available 


Standard Curve: 


Resistance (%) 


Effective Rotation (%) 


left Clockwise right 
terminal terminal 


_ Res. Value between terminals 1 and 2 
Overall Resistance Value 


B x 100 


Withstand Voltage: AC 500V (1 minute). 
Insulation Resistance: More than 100M (DC 500V) 


Stopper Strength: 1.0 kg-cm min. 
Driver Groove Strength: 400 g-cm min. 


A MATSUSHITA ELECTRIC 


5/16” (8mm) DIA. CARBON COMPOSITION PRESET VARIABLE RESISTORS 


Sample Information 


When requiring sample submission, please inform us of your (5) mounting means 

own requirement in detail covering the following items: (6) kind of assembly or circuit 
(1) dimensions (or part number) (7) other specific requirements 
(2) overall resistance (8) ordering number 

(3) taper (9) delivery date 

(4) rated power (or maximum operating voltage) (10) production schedule 


(11) mounting pattern dimensions 


A MATSUSHITA ELECTRIC m-72 


APPLICATION INFORMATION 


Application Information 


Heat 

Care should be taken that adjacent components not be 
affected by the heat generated in variable resistors when 
the load is applied. Especially, care should be taken as 
to the mounting of high power types where heat radia- 
tion should become most efficient. 


Corrosive atmosphere 

Variable resistors should not be exposed to corrosive 
atmosphere (for example, sulfurous acid, chloric acid, 
formic acid, ammonia, etc.). Coherent material for 
cabinet assembling may also be harmful to the variable 
resistors. 


Ambient temperature 

Care should be taken with regard to ambient tem- 
perature when variable resistors are operated. Especially 
at high temperatures, the load should be derated in 
accordance with specified derating curves. 


Mounting 

Mounting of variable resistors on chassis or printed 
circuit boards should be done firmly and precisely. 
Warp or distortion of the chassis or printed circuit 
board may cause improper operation, and when attach- 
ing nuts are fastened too firmly, the bushing of the 
variable resistor may be distorted, eventually hindering 
smooth rotation. 


Mechanical treatment 

Too large a shock or strain, such as dropping on the 
floor, may deform the variable resistor and cause a 
malfunction. Variable resistors mounted on chassis or 
printed circuit boards should also be free from such 
shocks or strains. 


10. 


Soldering 

Soldering of the variable resistors should be conducted 
in as short a period of time as possible. Long-time 
soldering at a high temperature may bring forth degrada 
tion of the characteristics. Dip-soldering of variable 
resistors for printed circuit boards should not be per- 
formed until the flux attached dries completely, because 
scattered flux may degrade the performance. 


Resistance setting 

The rotational torque due to the rotation of the shaft 
should not exeed the rated value. Too large a rotational 
torque may damage the stop and control groove. 


Terminal connections 

When high-resistance variable resistors are connected, 
terminals 1 or 3 should be the minus terminal and 
terminal 2 the plus terminal. 


Choice of types 

Characteristics and dimensions should meet the porpose 
of application. MATSUSHITA is ready for consultation 
regarding your own specifications, including operating 
environment, attaching means, etc. 


Storage 

Variable resistors should not be stored in such places as 
are exposed to high temperature, high humidity and 
corrosive gas, especially when the storage is for a long 
period of time. 


A MATSUSHITA ELECTRIC 


APPLICATION TABLE 


Application Table (Variable Resistors for Color TV) 


EVC-MO (w/pull-push sw) 

EVV-BO (w/rotary sw) 

EVC-MA (w/pull-push sw-TV Rating-UL) 
EVV-BA (w/rotary sw-TV Rating-UL) 


POWER SUPPLY SW EVD-MA (w/pull-push sw-TV Rating-UL) 


& VOLUME 


EVD-AB (w/rotary sw-TV Rating-UL) 


BRIGHT 


EVD-A8A, EVD-NOA 


EVD-A8A, EVD-NOA 


EVV-BOA, EVD-NOA 


EVV-BOA, EVD-NOA 


EVD-A8A, EVD-NOA 


EVV-BOA, EVD-NOA 


EVD-ABA, EVD-NOA 


EVV-BOA, EVD-NOA 


EVD-A8A, EVDNOA 


EVV-B1A, EVD-N1A 


PICTURE 


AUTO TINT 


AUTO COLOR 
SCREEN 


UHF GAIN CONTROL 


EVD-A8A, EVD-NOA 


EVV-BOA, EVD-NOA, EVV-081 (w/Auto sw) 


EVD-A8A, EVD-NOA 


EVD-NOA 


EVV-BOA, EVD-NOA 
EVV-B3A, EVD-N3A 


EVV-BOA, EVD-NOA 
EVV-B3A, EVD-N3A 


EVD-NOA 


EVT-J6A, EVT-81A 


EVV-BOA, EVD-NOA 
EVV-B3A, EVD-N3A 


EVT-J6A, EVT-81A 


-EVT-SOA, EVT-VOA. 


EVT-S3A, EVT-V3A 
EVT-J6A, EVT-81A 
EVT-S3A, EVT-V3A 


- EVT-SOA, EVT-VOA 
EVT-S3A, EVT-V3A 


EVT-SOA, EVT-VOA 
EVT-S3A, EVT-V3A 


EVT-J6A, EVT-81A 


_EVT-S3A, EVT-V3A 


EVT-J6A, EVT-81A 
EVT-S3A, EVT-V3A 


‘V.HEIGHT — 


EVL-TOA, EVL-WOA 
EVT-81A, EVT-J6A 


EVT-SOA, EVT-VOA 
EVT-S3A, EVT-V3A 


EVT-SOA, EVT-VOA 
EVT-S3A, EVT-V3A 


EVL-TOA, EVL-WOA 


EVT-81A, EVT-J6A 


EVT-81A, EVT-J6A 
EVT-81A, EVT-J6A 


EVT-81A, EVT-J6A 


EVT-81A, EVT-J6A 


 EVT-81A, EVT-J6A 


| EVT-81A, EVT-J6A 


CONVERGENCE 


EVW-RIA, EVW-ROA 


A MATSUSHITA ELECTRIC 


EVW-R1A, EVW-ROA 


IV ELECTROLYTIC CAPACITORS 
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Function 


Miniature 
Aluminum 
Electrolytics 


Large 
Aluminum 
Electrolytics 


Solid 
Tantalum 
Electrolytics 


This chart is intended to serve as a guide only. 


QUICK REFERENCE GUIDE 


Type 
New L Series 
For High 
Voltage 
2H Series 


Non-polarized 
Miniature 


For Crossover 
Network 


For Horizontal 
Deflection 
Correction of 
TRTV 


For Vertical 
Time Constant 
Circuit of 
TRTV 


For Timing 
Circuits 


For PC Board 
With Lug 

For P.C. Board 
Twist Prong 


Prong for 

P_C, Board 

For A.C. Motor 
Starting 

For Photo 
Flash 


For High 
Power use 


For Computor 
Power Supply 


Dipped 
Tantalum 


Miniature 
Solid 


Molded 
Tantalum 


Type A 
Type B 


Type A 
Type B 


Type A 
Type B 


Type A 


Type B 


Type A 


Type A 


Type A 
Type B 


Type TS 
Type M 
Type T 
Type KP 


Type KQ 


Type M 


Type M 


Type M 
Type GS 


Type GH 


Type EF 


Type EG 
Type EA 


Type VH 


Type VS 


Voltage 
Range(V) 


6.3 ~ 100 


160 ~ 350 
160 ~ 500 


10 ~ 100 


16 ~ 50 


50 


10 


16 ~ 80 

16 ~ 450 
16 ~ 450 
16 ~ 450 


16 ~ 450 


125, 160 


330,360, 480 


25 ~ 100 
6.3 ~ 160 


6.3 ~ 450 


3.15'~(35 


3.15'~ 35 


6.3 ~ 35 


6.3 ~ 50 


Capacitance 
Range(uF) 


0.47 ~ 2,200 


1~47 
1220 


0.47 ~ 2,200 


1 ~ 1,000 


1 ~ 100 


3.5, 6.5, 10 


1~ 47 


3.3 ~ 2,200 
47 ~ 2,200 


470 ~ 4,700 
22 ~ 10,000 
22 ~ 10,000 
22 ~ 10,000 


22 ~ 10,000 


40 ~ 160 


100 ~ 800 


3,300 ~ 22,000 


470 ~ 470,000 


220 ~ 220,000 
0.47 ~ 100 
0.47 ~ 470 
0.047~470 

1 ~ 330 

0.68 ~22 
IV-1 


Operating 
Temperature 
Range 
-40 ~ +85°C 
-25 ~ +85°C 
-55 ~ +105°C 
-25 ~ +70°C 
-25 ~ +70°C 
-25 ~ +70°C 
-40 ~ +85°C 
-25 ~ +85°C 
-40 ~ +85°C 


-40(-25)~+85°C 
-40(-25)~+85°C 


-25 ~ 85°C 
-25 ~ 85°C 
-20 ~ +65°C 
0 ~ +55°C 
-40 ~ +85°C 
-25 ~ +85°C 
-55 ~ +85°C 
-55 ~ +85°C 
-55 ~ +85°C 


(125°C derating) 


-55 ~ +85°C 


Life Assurance 


85°C 1,000 Hours 


85° C 500 Hours 


105°C 1,000 Hours 


70° C 500 Hours 


70° C 500 Hours 


85° C 500 Hours 


85°C 1,000 Hours 


85°C 100,000 cycles 


(charge/discharge) 
85°C 1,000 Hrs 


85°C 1,000 (500) Hrs 
85°C 1,000(500) Hrs 


85°C 500 Hours 


85°C 500 Hours 


25°C 1,000 cycles 
(charge/discharge) 


85°C 1,000 Hours 


85°C 1,000 Hours 


85°C 1,000 Hours 


85°C 1,000 Hours 


85°C 1,000 Hours 
(125° C derating) 


85°C 2,000 Hours 


Page 


IV-19 


IV-21 


[V-22 


IV-24 


IV-26 
IV-28 
IV-31 
IV-32 


IV-34 


IV-35 


IV-38 


IV-40 


IV-42 


IV-47 


IV-50 


IV-55 


IV-58 


A MATSUSHITA ELECTRIC 


MINIATURE ALUMINUM ELECTROLYTICS 


New L Series 


New L series is a miniature aluminum electrolytic capacitor 
for use in a wide temperature range from -40°C to +85°C, 
and exhibits long life at 85°C with compact size. 

New L series is ideal for the circuit where low impedance and 
low tané are required. 


Features 

Wide operating temperature range from -40°C to +85°C 
Long load life and shelf life (1,000 hours at 85°C) 
Excellent temperature characteirstics and low tané 

Low impedance especially at low temperature 

Closed capacitance tolerance 

Wide operating ratings with voltage rating from 6.3WV to 
1O0O0WVDC and with capacitance rating from 0.47uF to 
2200uF 

@ Very small in size with uniform quality 


Electrical Specifications 

1) Operating Temperature Range: -40°C ~+85°C 

2) Rated Working Voltage Range: 6.3WV ~100WVDC 

3) Rated Capacitance Range: 0.47~2,200uF 

4) Capacitance Tolerance: 
More than 4.7uF: 
4.7uF or less: 


-10~+50% 
-10~+75% 


* +20% is available as ‘“LM-Series’’ upon request. 
5) Surge Voltage and Tané: 


(Capacitance and Tanéd shall be measured at 120Hz and 20°C.) 
6) Leakage Current: I=0.02CV + 3uA MAX 
where I: Max. leakage current (uA) 
C: Rated capacitance (uF) 
V: Rated d-c working voltage (V) 
Leakage current shall be measured at 25°C after 5-minute 
application of the rated d-c working voltage. 


Pretreatment For Test ---------------------------—------ 


5 
i y - 
: ‘7 
oy iy , 
os ¢ 
< 
“ a 
> ( 
7) Load Life: 


After 1,000-hour application of d-c working voltage with 
ripple current at +85°C (at 120Hz), capacitor shall meet 
the following limits. 

™ Leakage current: Less than the initial specified value 


= Cap. change: (1)Within +30% of the initial measured 
value for 5mm(.197") and 6.3mm 
(.268") dia. products 
(2)Within +25% of the initial measured 
value for 8mm(.315”) or larger dia. 


products. 

™ Tan6d: Less than 200% of the initial specified value 

8) Shelf Life: 

After storage for 1,000 hours at +85°C with no voltage 

applied, the leakage current, capacitance and tan 6 shall 
meet the same limits specified in Load Life Test. 


9) Low Temperature Stability: 


Impedance ratio based on value at +20°C and 120Hz. 


wow ARAB OD | 


! All the test shall be performed after the capacitor is applied with d-c voltage equal to the rated working voltage 
through the series protective resistor (about 1,000Q22) for 30 minutes and is left for 24 to 48 hours thereafter. 
| 


A MATSUSHITA ELECTRIC 


MINIATURE ALUMINUM ELECTROLYTICS 


10) Ripple Current: Maximum 120 Hz ripple current at the rated d-c working voltage. (-40°C to +85°C) 


Unit: mA (r-m-s) 


Note: The values in the squares crossed with arrows are substituted for the values at the starting point of the arrows. 
(Refer to ‘Standard Products Table’ on pp. [V-4~7.) 


Mechanical Specifications 


1) Lead Pull Strength: Capacitor leads shall withstand the steady 
pull specified below axially applied for 5 minutes. 

2) Lead Bend Strength: Capacitor leads shall withstand the 
following bend test: Secure the capacitor in the vertical 
position subjecting the lead to an axial pull speficied below. 
Bend the body of the capacitor to one direction by 90° and 
back to the original position, and then 90° to the opposite 
direction. 


0.5 mm (0.02”) or less 


0.25 kg (0.55 Ib) 


0.6 mm (0.024”) to 


0.8 mm (0.032”). als EU 


Dimensions 


Single-ended Lead Type 


Rubber end seal Unit: mm (inch) 
Vinyl! sleeve 
d@ Tinned steel copper wire 


Saw 
a N 


A+0.5 (.02) 


5min. 
E (.197) —poe-— 


(1.181) +0.5 (.02)max. 


Unit: mm (inch) 


06/ 06; 06] 06/08 | 08 
(.024) |(.024) |(.024) |(.024) |(.032) (.032) 


Lead Diameter and Spacing 


2 25 5 5 TE AS 
(.079) (.098) (.197)|(.197) (.295)|(.295) 


IV=3 


3) Solderability: When the lead wire or terminal to be used 
being soldered is dipped for 2 + 0.5 seconds in the methanol 
or isopropyl alcohol solution (10 + 2%) of rosin, then is 
dipped for 2 + 0.5 seconds in the soldering bath containing 
the Soft Solder molten at 230 + 5°C, up to 4 + 0.8 mm, as 
shown below the part not soldered shall not exceed 1/4 the 
portion dipped. 


4 
4+0.8mm (.157) 


4) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA (A), Manufactured date 
code, Symbol of electrolytic capacitor (CE), Polarity. 


Axial Lead Type 


Unit: mm (inch) 
Rubber end seal 
Vinyl sleeve et 


eT malt 


d@ Tinned steel copper wire 


Vi : \\ 
, 
Do 


=———— | 
rel + 1(.04)max: 30> 
(1.378) (1.378) +0.5 (.02)max. 
min. min. 


Unit: mm (inch) 


0.6 O6.)-06 | Ge | O8 | 0:8 | O8 
(.024) | (.024) | (.024) |(.024) | (.032) | (.032) | (.032) 


A MATSUSHITA ELECTRIC 


MINIATURE ALUMINUM ELECTROLYTICS 


Standard Products Table 
(Single-ended Lead Type) 


is common to the part number of the capacitor for 50V, 0.47uF. 


Part Number 


Dimensions: mm (inch) (Refer to IV-3) | 
ptt | 5 | ee 


Part numbers in brackets [ ] are description of substitutes. For example, the sub- 
stitute of a capacitor for 6.3V and 0.47uF is shown as [ECE—A50VR47L], which 


*Max. Ripple 


Current 


A MATSUSHITA ELECTRIC 


Iv—4 


F [ECE—A50VR47L] [ 5 (0.197)] | [12 (0.472)] | [2.0 (0.079)] | [0.5 (0.020)] [ 
1 [ECE—A50V1L] [ 5 (0.197)] | [12 (0.472)] | [2.0(0.079)] | [0.5 (0.020)] [ 8] 
2.2 | [ECE—A25V2R2L] [ 5 (0.197)] | [12 (0.472)] | [2.0 (0.079)] | [0.5 (0.020)] [ 10] 
3.3. [ECE-A25V3R3L] [5 (0.197)] | [12(0.472)] | [2.0 (0.079)] | [0.5 (0.020)] [ 15] 
4.7 | [ECE—A25V4R7L] [ 5 (0.197)] | [12 (0.472)] | [2.0 (0.079)] | [0.5 (0.020)] [ 20] 
10 | [ECE—A16V10L] [ 5 (0.197)] | [12 (0.472)] | [2.0 (0.079)] | [0.5 (0.020)] [ 25] 
22. | ECE-A6V22L . 5 (0.197) 12 (0.472) 2.0 (0.079) 0.5 (0.020) 45 
6.3 33 ECE—A6V33L 6.3 (0.248) 12 (0.472) 2.5 (0.098) 0.6 (0.024) 50 
47 ECE—A6V47L 6.3 (0.248) 12 (0.472) 2.5 (0.098) 0.6 (0.024) 60 
100 ECE—A6V100L 8 (0.315) 12 (0.472) 3.5 (0.138) 0.6 (0.024) 105 
220 ECE—A6V220L 10 (0.394) 12 (0.472) 5.0 (0.197) 0.6 (0.024) 185 
330 ECE—A6V330L 10 (0.394) 16 (0.630) 5.0 (0.197) 0.6 (0.024) 210 
470 ECE—A6V470L 10 (0.394) 21 (0.827) 5.0 (0.197) 0.6 (0.024) 300 
1000 ECE—A6V 1000L 12.5 (0.492) 26 (1.024) 5.0 (0.197) 0.6 (0.024) 530 
2200 ECE-A6V2200L__—-—'16_(0.630) 26 (1.024) 7.5 (0.295) 0.8 (0.032) 800 
0.47 | [ECE—A50VR47L] [ 5 (0.197)] | [12 (0.472)] | [2.0(0.079)] | [0.5 (0.020)] [ 4] 
1 [ECE—A50V1L] [ 5 (0.197)] | [12 (0.472)] | [2.0(0.079)] | [0.5 (0.020)] [ 8] 
2.2 | [ECE—A25V2R2L] [ 5 (0.197)] | [12 (0.472)] | [2.0(0.079)] | [0.5 (0.020)] [ 10] 
3.3 | [ECE-A25V3R3L] [5 (0.197)] | [12(0.472)] | [2.0(0.079)] | [0.5 (0.020)] [ 15] 
4.7 | [ECE—A25V4R7L] = [ 5 (0.197)] | [12(0.472)] | [2.0 (0.079)] | [0.5 (0.020)] [ 20] 
10 | [ECE—A16V10L] [ 5 (0.197)] | [12 (0.472)] | [2.0 (0.079)] | [0.5 (0.020)] [ 25] 
22 ECE—A10V22L 5 (0.197) 12 (0.472) 2.0 (0.079) 0.5 (0.020) 45 
10 33 ECE—A10V33L 6.3 (0.248) 12 (0.472) 2.5 (0.098) 0.6 (0.024) 55 
47 ECE—A10V47L 6.3 (0.248) 12 (0.472) 2.5 (0.098) 0.6 (0.024) 65 
100 ECE—A10V100L 8 (0.315) 12 (0.472) 3.5 (0.138) 0.6 (0.024) 120 
220 ECE—A10V220L 10 (0.394) 16 (0.630) 5.0 (0.197) 0.6 (0.024) 200 
330 ECE—A10V330L 10 (0.394) 21 (0.827) 5.0 (0.197) 0.6 (0.024) 250 
470 ECE—A10V470L 12.5 (0.492) 21 (0.827) 5.0 (0.197) 0.6 (0.024) 350 
1000 ECE—A10V1000L 12.5 (0.492) 26 (1.024) 5.0 (0.197) 0.6 (0.024) 550 
2200 | ECE—A10V2200L 16 (0.630) | 33 (1.299) 7.5 (0.295) 0.8 (0.032) 850 
0.47  [ECE-A50VR47L] | [5 (0.197)] | [12(0.472)] | [2.0 (0.079)] [0.5 (0.020)] [ 4] 
1 [ECE—A50V1L] [ 5 (0.197)] | [12(0.472)] | [2.0(0.079)] | [0.5 (0.020)] | [ 8] 
2.2 | [ECE—-A25V2R2L] [5 (0.197)] | [12(0.472)] | [2.0(0.079)] | [0.5 (0.020)] [ 10] 
3.3 [ECE-A25V3R3L] [5 (0.197)] | [12(0.472)] | [2.0(0.079)] [0.5 (0.020)] [ 15] 
4.7 | [ECE—A25V4R7L] [ 5 (0.197)] | [12(0.472)] | [2.0(0.079)] | [0.5(0.020)] [ 20] 
10 ECE—A16V10L 5 (0.197) 12 (0.472) 2.0 (0.079) 0.5 (0.020) 25 
22 ECE—A16V22L 6.3 (0.248) 12 (0.472) 2.5 (0.098) 0.6 (0.024) 54 
16 33 ECE—A16V33L 8 (0.315) 12 (0.472) 3.5 (0.138) 0.6 (0.024) 79 
47 ECE—A16V47L 8 (0.315) 12 (0.472) 3.5 (0.138) 0.6 (0.024) 108 
100 ECE—A16V100L 10 (0.394) 12 (0.472) 5.0(0.197) 0.6 (0.024) 200 
220 ECE—A16V220L 10 (0.394) 21 (0.827) 5.0 (0.197) 0.6 (0.024) 320 
330 ECE—A16V330L 12.5 (0.492) 21 (0.827) 5.0 (0.197) 0.6 (0.024) 405 
470 ECE—A16V470L 12.5 (0.492) 26 (1.024) 5.0 (0.197) 0.6 (0.024) 480 
1000 ECE—A16V 1000L 16 (0.630) 26 (1.024) 7.5 (0.295) 0.8 (0.032) 700 
2200, ECE-A16V2200L_- 18 =((0.709) = 411.614) | 7.5 (0.295) | _(0.8 (0.032) 1000 
0.47 | [ECE—A50VR47L| [ 5 (0.197)] | [12 (0.472)] | [2.0(0.079)] | [0.5 (0.020) ] [ 4] 
1 [ECE—A50V1L] { 5 (0.197)] | [12 (0.472)] | [2.0(0.079)] | [0.5 (0.020) ] f **s] 
29 ECE—A25V2R2L 5 (0.197) 12 (0.472) 2.0 (0.079) 0.5 (0.020) 10 
25 3.3 ECE—A25V3R3L 5 (0.197) 12 (0.472) 2.0 (0.079) 0.5 (0.020) 15 
4.7 ECE—A25V4R7L 5 (0.197) 12 (0.472) 2.0 (0.079) 0.5 (0.020) 20 
ECE—A25V10L 6.3 (0.248) 12 (0.472) 2.5 (0.098) 0.6 (0.024) 25 
ECE—A25V22L 8 (0.315) 12 (0.472) 3.5 (0:138) 0.6 (0.024) 54 


MINIATURE ALUMINUM ELECTROLYTICS 


~ ECE—A25V33L 


ECE—A25V47L 
ECE—A25V 100L 
ECE—A25V 220L 
ECE—A25V330L 
ECE—A25V470L 
ECE—A25V 1000L 


8 (0.315) 


10 (0.394) 
10 (0.394) 
12.5 (0.492) 
12.5 (0.492) 
(0.630) 
(0.709) 


~ 12 (0.472) 


12 (0.472) 
16 (0.630) 
21 (0.827) 
26 (1.024) 
26 (1.024) 
33 (1.299) 


~ 3.5 (0.138) 


5.0 (0.197) 
5.0 (0.197) 
5.0 (0.197) 
5.0 (0.197) 
7.5 (0.295) 
7.5 (0.295) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 


[ECE—A50V R47L] 
[ECE—A50V1L] 


ECE—A35V 2R2L 
ECE—A35V3R3L 
ECE—A35V4R7L 
ECE—A35V 10L 
ECE—A35V22L 
ECE—A35V33L 
ECE—A35V47L 
ECE—A35V 100L 
ECE—A35V 220L 
ECE—A35V 330L 
ECE—A35V470L 
ECE—A35V 1000L 


(0.197)] 

(0.197)] 
(0.197) 
(0.197) 
§ (0.197) 
6.3 (0.248) 
10 (0.394) 
10 (0.394) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
16 (0.630) 
16 (0.630) 
18 (0.709) 


[12 (0.472)] 
[12 (0.472)] 
12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
16 (0.630) 
21 (0.827) 
26 (1.024) 
26 (1.024) 
33 (1.299) 
41 (1.614) 


| ECE—ASOVR47L_ | 


ECE—A50V1L 
ECE—A50V 2R2L 
ECE—A50V3R3L 
ECE—A50V4R7L 
ECE—A50V 10L 
ECE—A50V22L 
ECE—A50V33L 
ECE—A50V47L 
ECE—AS50V 100L 
ECE—AS50V 220L 
ECE—A50V330L 
ECE—A50V470L 


-ECE—A63V R47L 


ECE—A63V 1L 
ECE—A63V2R2L 
ECE—A63V3R3L 
ECE—A63V4R7L 
ECE—A63V 10L 
ECE—A63V 22L 
ECE—A63V33L 
ECE—A63V47L 
ECE—A63V 100L 
ECE—A63V 220L 


5 (0.197) 
5. 1(0:197) 
5 (0.197) 
6.3 (0.248) 
6.3 (0.248) 
8 (0.315) 
10 (0.394) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
16 (0.630) 
18 (0.709) 
18 (0.709) 


12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
16 (0.630) 
16 (0.630) 
21 (0.827) 
26 (1.024) 
33 (1.299) 
33 (1.299) 
41 (1.614) 


5 (0.197) 
5 (0.197) 
6.3 (0.248) 
6.3 (0.248) 
8 (0.315) 
10 (0.394) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
16 (0.630) 
18 (0.709) 


12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
16 (0.630) 
21 (0.827) 
21 (0.827) 
26 (1.024) 
33:( 1299) 


[2.0 (0.079)] 
[2.0 (0.079)] 
2.0 (0.079) 
2.0 (0.079) 


[0.5 (0.020) ] 
[0.5 (0.020) ] 
0.5 (0.020) 
0.5 (0.020) 
0.5 (0.020) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


(0.295) 
(0.079) 


0.5 (0.020) 
0.5 (0.020) 
0.5 (0.020) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
' 0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


0.5 (0.020) 
0.5 (0.020) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 


(Note) 


ECE—A100VR47L 


ECE—A100V1L 
ECE—A100V2R2L 
ECE—A100V3R3L 
ECE—A100V4R7L 
ECE—A100V 10L 
ECE—A100V22L 
ECE—A100V33L 
ECE—A100V47L 
ECE—A100V 100L 


5 (0.197) 

6.3 (0.248) 

8 (0.315) 
10 (0.394) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
16 (0.630) 
16 (0.630) 
18 (0.709) 


12 (0.472) | 


12 (0.472) 
12 (0.472) 
12 (0.472) 
12 (0.472) 
16 (0.630) 


21 (0.827) | 


26 (1.024) 
26 (1.024) 
33 (1.299) 


NNNTDAIAIMWONN NNODOOTOWNNNN NNNGDOOOWNNNNN|NNN GOON N 
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0.5 (0.020) | 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


“Max. Ripple Current” (marked* ) denotes the maximum permissible rms ripple current at 120Hz within the operating 
temperature range of -40°C to +85°C with the rated d-c voltage applied. 


A MATSUSHITA ELECTRIC 


MINIATURE ALUMINUM ELECTROLYTICS 


Standard Products Table 
(Axial Lead Type) 


Part numbers in brackets [ ] are description of substitutes. For example, the sub- 
stitute of a capacitor for 6.3V and 0.47uF is shown as [ECE—B50VR47L], which 
is common to the part number of the capacitor for 50V, 0.47uF. 


Ree gs 
[ECE—B50VR47L] 
[ECE—B50V1L] 
[ECE—B25V2R2L] 
[ECE—B25V3R3L] 
[ECE—B25V4R7L] 
{[ECE—B16V10L] 
ECE—B6V22L 
ECE—B6V33L 
ECE—B6V47L 
ECE—B6V100L 
ECE—B6V220L 
ECE—B6V330L 
ECE—B6V470L 
ECE—B6V 1000L 
ECE—B6V2200L 


are 
VO 
Yr 


(0.197) 
(0.197)] 
(0.197)] 
(0.197)] 
(0.197)] 
(0.197)] 
(0.197) 

6.3 (0.248) 

6.3 (0.248) 

6.3 (0.248) 

*8 (0.315) 

10 (0.394) 
10 (0.394) 
12.5 (0.492) 
16 (0.630) 


| ae 


[12:5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
12.5 (0.492) 
13.5 (0.531) 
13.5 (0.531) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
33 (1.299) 
3a. (12299) 


[ECE—B50VR47L] 
[ECE—B50V1L] 
[ECE—B25V2R2L] 
[ECE—B25V3R3L] 
[ECE—B25V4R7L] 
[ECE—B16V10L] 
ECE—B10V22L 
ECE—B10V33L 
ECE—B10V47L 
ECE—B10V100L 
ECE—B10V220L 
ECE—B10V330L 
ECE—B10V470L 
ECE—B10V1000L 
ECE—B10V2200L 
[ECE—B50VR47L] 
[ECE—B50V1L] 
[ECE—B25V2R2L] 
[ECE—B25V3R3L] 
[ECE—B25V4R7L] 
ECE—B16V10L 
ECE—B16V22L 
ECE—B16V33L 
ECE—B16V47L 
ECE—B16V100L 
ECE—B16V220L 
ECE—B16V330L 
ECE—B16V470L 
ECE—B16V1000L 
ECE—B16V2200L 


5 (0.197)] 
5 (0.197)] 
5 (0.197)] 
5 (0.197)] 
5 (0.197)] 
5 (0.197)] 
5 (0.197) 
6.3 (0.248) 
6.3 (0.248) 
6.3 (0.248) 
10 (0.394) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
(0.630) 
(0.197)] 
(0.197)] 
(0.197)] 
(0.197)] 
(0.197)] 
(0.197) 
6.3 (0.248) 
6.3 (0.248) 
6.3 (0.248) 
(0.315) 
(0.394) 
(0.394) 
(0.394) 
(0.630) 
(0.709) 


[ECE—B50VR47L] 

[ECE—B50V1L] 
ECE—B25V2R2L 
ECE—B25V3R3L 
ECE—B25V4R7L 
ECE—B25V10L 
ECE—B25V22L 


A MATSUSHITA ELECTRIC 


[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
12.5 (0.492) 
13.5 (0.531) 
13.5 (0.531) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
31.5 (1.240) 
33 (1.299) 
41 (1.614) 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
[12.5 (0.492)] 
12.5 (0.492) 
13.5 (0.531) 
13.5 (0.531) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
31.5 (1.240) 
31.5 (1.240) 
33 (1.299) 
41 (1.614) 


(0.197)] 
(0.197). 
(0.197) 
(0.197) 
6.3 (0.248) 
6.3 (0.248) 


(0.197)] 


[12.5 (0.492)] 
[12.5 (0.492)] 
12.5 (0.492) 
12.5 (0.492) 
12.5 (0.492) 
13.5 (0.531) 
21.5 (0.846) 


[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024) ] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 


[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024) ] 
[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024)] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024) ] 
[0.6 (0.024)] 
[0.6 (0.024)] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 


[0.6 (0.024) ] 
[0.6 (0.024)] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 


MINIATURE ALUMINUM ELECTROLYTICS 


ECE—B25V33L 


ECE—B25V47L 
ECE—B25V 100L 
ECE—B25V220L 
ECE—B25V330L 
ECE—B25V470L 
ECE—B25V 1000L 


~ 6.3 (0.248) 


8 (0.315) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
(0.630) 
(0.709) 


[ECE—B50VR47L] 

[ECE—B50V1L] 
ECE—B35V2R2L 
ECE—B35V3R3L 
ECE—B35V4R7L 
ECE—B35V10L 
ECE—B35V22L 
ECE—B35V33L 
ECE—B35V47L 
ECE—B35V100L 
ECE—B35V220L 
ECE—B35V330L 
ECE—B35V470L 
ECE—B35V 1000L 


ECE—B50VR47L 
ECE—B50V1L 
ECE—B50V2R2L 
ECE—B50V3R3L 
ECE—B50V4R7L 
ECE—B50V10L 
ECE—B50V22L 
ECE—B50V33L 
ECE—B50V47L 
ECE—B50V100L 
ECE—B50V220L 
ECE—B50V330L 
ECE—B50V470L 
ECE—B63VR47L 
ECE—B63V1L 
ECE—B63V2R2L 
ECE—B63V3R3L 
ECE—B63V4R7L 
ECE—B63V10L 
ECE—B63V22L 
ECE—B63V33L 
ECE—B63V47L 
ECE—B63V 100L 
ECE—B63V220L 
ECE—B63V330L 


(0.197)] 
(0.197) 
(0.197) 
(0.197) 
(0.197) 
6.3 (0.248) 
6.3 (0.248) 
8 (0.315) 
8 (0.315) 
10 (0.394) 
12.5 (0.492) 
(0.630) 
(0.630) 
(0.709) 


(0.197) 

(0.197) 

(0.197) 
6.3 (0.248) 
6.3 (0.248) 
6.3 (0.248) 
8 (0.315) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
16 (0.630) 
16 (0.630) 
18 (0.709) 


21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
31.5 (1.240) 
33) ((1:299) 
33-5 (1299) 
41 (1.614) 
[12.5 (0.492)] 
[12.5 (0.492) ] 
12.5 (0.492) 
12.5 (0.492) 
12.5 (0.492) 
13.5 (0.531) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
31.5 (1.240) 
33° (1.299) 
Bon (18299) 
33° (1-299) 
41 (1.614) 


12.5 (0.492) 
12.5 (0.492) 
12.5 (0.492) 
13.5 (0.531) 
13.5 (0.531) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
26.5 (1.043) 
33> (1299) 
33 > (1.299) 
41 (1.614) 
41 (1.614) 


5. (07197) 
5 (0.197) 
6.3 (0.248) 
6.3 (0.248) 
6.3 (0.248) 
8 (0.315) 
10 (0.394) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
16 (0.630) 
18 (0.709) 


12.5 (0.492) 


12.5 (0.492) 
13.5 (0.531) 
13.5 (0.531) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
31.5 (1.240) 
33 (1.299) 
41 (1.614) 
41 (1.614) 


ECE—B100VR47L 
ECE—B100V1L 
ECE—B100V2R2L 
ECE—B100V3R3L 
ECE—B100V4R7L 
ECE—B100V10L 
ECE—B100V22L 
ECE—B100V33L 
ECE—B100V47L 
ECE—B100V 100L 


5. t0:197) 
6.3 (0.248) 
6.3 (0.248) 
6.3 (0.248) 
8 (0.315) 
10 (0.394) 
10 (0.394) 
12.5 (0.492) 
12.5 (0.492) 
16 (0.630) 


12.5 (0.492) 
13.5 (0.531) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
21.5 (0.846) 
31.5 (1.240) 
33 (1.299) 
33 (1.299) 
41 (1.614) 


0.6 (0.024) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 
[0.6 (0.024)] 
[0.6 (0.024)] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


0.6 (0.024) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


(Note) ‘Max. Ripple Current” (marked*) denotes the maximum permissible rms ripple current at 120Hz within the operating 
temperature range of -40°C to +85°C with the rated d-c voltage applied. 
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MINIATURE ALUMINUM ELECTROLYTICS 


Characteristics 
Temperature 


1) Capacitance ©——* ECE-A10V220L 1)Capacitance e—_ EGE-A50V33L 
x ECE-A16V100L x ECE-A25V3R3L 


10 10 


0 
—10 
20 
—30 


| 
oO 


Capacitance Change (%) 


alk. ie 4 _— | 
4025 10) 0 20 85 
Temperature (°C) 


Capacitance Change (%) 


EE 
—40, =25) = 00 20 
Temperature (°C) 


2) Tandé 


N 
~ 
on a 

T m 


—4 —25 —100 20 85 20 
Temperature (°C) Temperature (°C) 


3) Impedance 


30 


Impedance (Q) 


, Temperature (°C) 


Frequency vs. Impedance 
(at 20°C) 


. ae T T 1 
== 16V10uUF (ECE-A16V10L) 
*=--~* 16V470uF (ECE-A16V470L) 
*—* 6V220uF (ECE-A 6V220L) 
*-—* 50V100uF (ECE-A50V100L) 


— 


Impedance (Q) 


10 


Frequency (KHz) 
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MINIATURE ALUMINUM ELECTROLYTICS 


Life (W.V. applied at 85°C) Shelf Life (no W.V. applied at 85°C) 


ee ECE-A10V220L ; ee ECE-A10V220L 
x ECE-A50V33L 1) Capacitance x ECE-A50V33L 


1) Capacitance 


average 


ul 
Sood 


Capacitance Change (%) 


Capacitance Change (%) 


Time (hours) 


Time (hours) 


Time (hours) Time (hours) 
rs 


3) Leakage Current 3) Leakage Current 


DC Leakage Current (“A 


500 


500 
Time (hours) 


Time (hours) 


DC Leakage Carrent ( A) 


Lead Cut and Forming 


@ Lead cut: Lead cut for radial lead type is available at extra (Axial lead type) 
charge. Standard Cut-Lead length is 5.0+0.5mm(.197+.02”) 


Bee ell 6 
i= soxo5mm | Linon) | 
Seessceed ; L (.197+.02"} 1 a 

4 F21.5 (.06”) wine 


540.5 (.197+.02") 1.5 (.06”) 
max. 
@ Lead forming: Lead forming is available at extra charge. 


Standard dimensions are as follows. 
(Radial lead type) ... Less than 8mm(.315”) dia. 12.5 (.492”) | 17.5 (.689") 


f a i 13.5 (.531") | 17.5 (.689") 
- 21.5 (.846") | 30.0 (1.18") 
= 31.5 (1.24”) | 40,0 (1.58") 


33.0 (1.30°) | 40.0 (1.58"") 
41.0 (1.61"') | 50.0 (1.97’") 


IV-9 A MATSUSHITA ELECTRIC 


MINIATURE ALUMINUM ELECTROLYTICS 


For High Voltage (Single-Ended Lead and Axial Lead Type) 


This miniature electrolytics are especially designed for high 
voltage applications where tube is used. 


Features 

® Applicable to printed circuit board (Single-ended lead type) 

® No noise even when shocked, due to welding of all lead 
terminals. 

@ Small in size and light in weight 


Electrical Specifications 


1) Operating Temperature Range: 
2) Rated working voltage Range: 
Single-ended lead type ... 160~350V 
Axial lead type . 160~500V 


3) Capacitance Tolerance: 


-25°C~+85°C 


~ 410 ~+100- 
-10 ~ +75 


Mechanical Specifications 

1) Lead Pull Strength: Capacitor leads shall withstand the 
steady pull specified below axially applied for 5 minutes. 

2) Lead Bend Strength: Capacitor leads. shall withstand the 
following bend test: Secure the capacitor in the vertical 
position subjecting the lead to an axial pull specified below. 
Bend the body of the capacitor to one direction by 90° 
and back to the original position, and then 90° to the op- 
posite direction. 


0.5mm (0.020’’) or less 


0.6mm (0.024’’) to 0.8mm (0.032’’) 


Dimensions 
@ Type A (Single Ended Lead) 


Unit: mm 


Rubber end seal 
Vinyl sleeve 


d@ Tinned steel copper wire 


3] ose 


== S==S>> = Somin._| 
(.787) 7 {9min. 

I—L + 1 (.04)max. 30min. (. 197) —pg— 
(1.181) +0.5 (.02)max. 
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IV— 


CVS1000: I=0.1CV+160uA max. 
CV>1000: I=0.06CV+200uA max. 


Leakage current shall be measured after 5-minute appli- 
cation of the rated d-c working voltage. 

6) Load Life Test: 500 hours at +85°C 
After testing for 500 hours at +85°C, capacitor shall meet 
the following limits; 
= Cap. change: Within +20% of the initial measured value 
B® Tanéd: Less than 200% of the initial specified value 
™ Leakage current: Less than initial specified value 


5) Leakage Current: 


3) Solderability: When the lead wire or terminal to be used 
being soldered is dipped for 2+0.5 seconds in the methanol 
or isopropyl! alcohol solution (10+2%) of rosin, then is 
dipped for 2+0.5 seconds in the soldering bath containing 
the Soft Solder molten at 230+5°C, up to 4+0.8mm, as 
shown below the part not soldered shall not exceed 1/4 the 
portion dipped. 


i a ee 


r4£0.8mm 2s a ee 


4) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA (A), Manufactured 
date code, Symbol of electrolytic capacitor (CE), Polarity. 


® Type B (Axial Lead) 


Unit: mm 
Rubber end seal 
Vinyl sleeve 


| de Tinned steel copper wire 
iC) 


W 


| N 7] 
| a » “4 
==85 L + 1(.04)max+-— 35 De 


(1.378) 
min. 


(1.378) +0.5 (.02)max. 


min. 


10 


MINIATURE ALUMINUM ELECTROLYTICS 


Standard Products Table 
(Single-Ended Lead Type) 


Working Volt. 
(VDC) 


Note: As to the alphabets in “Dimensions” marked (*), see P. IV—10. 


Dimensions* mm (inch) 

Dox L dé 

8 x 12 (.315 x .472) 0.6 (.024) 

8 x 16 (.315 x .630) 0.6 (.024) 

8x 16 (.315 x .630) 0.6 (.024) 
10 x 16 (.394 x .630) 0.6 (.024) 
10 x 21 (.394 x .827) 0.6 (.024) 
12.5 x 26 (.492 x 1.024) 0.6 (.024) 
16 x 26 (.630 x 1.024) 0.8 (.032) 
16 x 33 (.630°x 1.299) 0.8 (.032) | 

8 x 16 (.315 x .630) 0.6 (.024) 
10 x 16 (.394 x .630) 0.6 (.024) 
10 x 16 (.394 x .630) 0.6 (.024) 
10 x 21 (.394 x .827) 0.6 (.024) 
12.5 x 26 (.492 x 1.024) 0.6 (.024) 
16 x 26 (.630 x 1.024) 0.8 (.032) 
10 x 16 (.394 x .630) 0.6 (.024) 
10 x 16 (.394 x .630) 0.6 (.024) 
10 x 21 (.394 x .827) 0.6 (.024) 
12.5 x 21 (.492 x .827) 
16 x 26 (.630 x 1.024) 


0.6 (.024) 
-Dimensions* mm (inch) 


4 Part No. 


ECE-A160V1 
ECE-A160V2R2 
ECE-A160V3R3 
ECE-A160V4R7 
ECE-A160V10 
ECE-A160V22 
ECE-A160V33 
ECE-A160V47 
ECE-A250V1 
ECE-A250V2R2 
ECE-A250V3R3 
ECE-A250V4R7 
ECE-A250V 10 
ECE-A250V22 
ECE-A350V1 
ECE-A350V2R2 
ECE-A350V3R3 
ECE-A350V4R7 
ECE-A350V 10 


0.8 (.032) 


(Axial Lead Type) 
Working Volt. 


Part No. 


(vDC) DoxL do 
ECE-B160V1 6.3 x 17.5 (.248 x .689) 0.6 (.024) 
22 ECE-B160V2R2 8 x 21.5 (.315 x .846) 0.6 (.024) 
3.3 ECE-B160V3R3 8 x 21.5 (.315 x .846) 0.6 (.024) 
4.7 ECE-B160V4R7 10 x 21.5 (.394 x .846) 0.6 (.024) 
10 ECE-B160V10 10 x 21.5 (.394 x .846) 0.6 (.024) 
160 22 ECE-B160V22 10 x 31.5 (.394 x 1.240) 0.6 (.024) 
33 ECE-B160V33 12.5 x 33 (.492 x 1.299) 0.8 (.032) 
47 ECE-B160V47 16 x 33 (.630 x 1.299) 0.8 (.032) 
100 ECE-B160V100 18 x 41 (.709 x 1.614) 0.8 (.032) 
220, r ECE-B160V220 22.4 x 51 (.882 x 2.009) 0.8 (.032) 
1 ECE-B250V1 8 x 17.5 (.315 x .689) 0.6 (.024) 
22 ECE-B250V2R2 8 x 21.5 (.315 x .846) 0.6 (.024) 
33 ECE-B250V3R3 10 x 21.5 (.394 x .846) 0.6 (.024) 
47 ECE-B250V4R7 10 x 21.5 (.394 x .846) 0.6 (.024) 
250 10 ECE-B250V10 10 x 31.5 (.394 x 1.240) 0.6 (.024) 
22 ECE-B250V22 16 x 33 (.630 x 1.299) 0.8 (.032) 
33 ECE-B250V33 16 x 33 (.630 x 1.299) 0.8 (.032) 
47 ECE-B250V47 18 x 41 (.709 x 1.614) 0.8 (.032) 
P 100 ECE-B250V 100 22.4 x 51 (.882 x 2.009) 0.8 (.032) | 
1 ECE-B350V1 10 x 21.5 (.394 x .846) 0.6 (.024) 
22 ECE-B350V2R2 10 x 21.5 (.394 x .846) 0.6 (.024) 
ike) ECE-B350V3R3 10 x 21.5 (.394 x .846) 0.6 (.024) 
350 (Na) ECE-B350V4R7 10 x 26.5 (.394 x 1.043) 0.6 (.024) 
10 ECE-B350V10 12.5 x 33 (.492 x 1.299) 0.8 (.032) 
22 ECE-B350V22 16 x 33 (.630 x 1.299) 0.8 (.032) 
33 ECE-B350V33 18 x 41 (.709 x 1.614) 0.8 (.032) 
47 | ECE-B350V47 _ 22.4 x 41 (.882 x 1.614) _ 0.8 (.032) _ 
1 ECE-B450V1 10 x 21.5 (.394 x .846) 0.6 (.024) 
22 ECE-B450V2R2 10 x 26.5 (.394 x 1.043) 0.6 (.024) 
23 ECE-B450V3R3 10 x 31.5 (.394 x 1.240) | 0.6 (.024) 
450 4.7 ECE-B450V4R7 12.5 x 33 (.492 x 1.299) | 0.8 (.032) 
10 ECE-B450V10 16 x 33 (.630 x 1.299) | 0.8 (.032) 
22 ECE-B450V22 18 x 41 (.709 x 1.614) | 0.8 (.032) 
33 ECE-B450V33 22.4 x 41 (.882 x 1.614) 0.8 (.032) | 
1 ECE-B500V1 10 x 21.5 (.394 x .846) 0.6 (.024) 
2.2 ECE-B500V2R2 10 x 26.5 (.394 x 1.043) 0.6 (.024) 
3.3 ECE-B500V3R3 12.5 x 33 (.492 x 1.299) 0.8 (.032) 
500 47 ECE-B500V4R7 12.5 x 33 (.492 x 1.299) 0.8 (.032) 
ECE-B500V10 16 x 33 (.630 x 1.299) 0.8 (.032) 
ECE-B500V22 22.4 x 41 (.882 x 1.614) 0.8 (.032) 


A MATSUSHITA ELECTRIC 


MINIATURE ALUMINUM ELECTROLYTICS 


2H Series 


2H series is a highly reliable miniature aluminum electrolytic 
capacitor ideal for use in the circuits where wide operating 
temperature ‘and stable characteristics are required, proving 
long operation at high temperature of 105°C. 


Features 


1) Wide operating temperature -55 to +105°C 

2) Excellent long life 1000 hours at 105°C 

3) Stable characteristics even in low temperature operaion 
4) Closed capacitance tolerance +20% 

5) Lower Tané 


Electrical Specifications 


1. Operating Temperature Range: -55 to +105°C 
2. Rated Working Voltage Range: 10 to 100WV 
3. Rated Capacitance Range: 0.47 to 2200uF 
4. Capacitance Tolerance: +20% 


5. Surge Voltage and Tané: 


(Capacitance and Tané shall be measured at 120Hz and 20°C) 


6. DC Leakage Current: I = 0.02CV + 3uA max. 
where |: Max. d-c leakage current (uA) 
C: Rated capacitance (uF) 
V: Rated d-c working voltage (V) 


Leakage current shall be measured at 25°C after 5-minute 
application of the rated d-c working voltage. 


Mechanical Sepcifications 


1) Lead Pull Strength: Capacitor leads shall withstand the 
steady pull specified below axially applied for 5 minutes. 

2) Lead Bend Strength: Capacitor leads shall withstand the 
following bend test: Secure the capacitor in the vertical 
position subjecting the lead to an axial pull speficied below. 
Bend the body of the capacitor to one direction by 90° and 
back to the original position, and then 90° to the opposite 
direction. 


0.5 mm (0.02’’) or less 


0.6 mm (0.024’’) to 
0.8 mm (0.032"’) 


0.25 kg (0.55 Ib) 


0.5 kg (1.1 Ibs) 
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7. Low Temperature Stability: 
Impedance ratio between low temperature and +20°C at 
120Hz shall be within the following maximum values, 


2 
2 
2 
2 
2 
2 
2 


8. Load Life: After 1000 hours at +105°C or 2000 hours at 
+85°C application of d-c working voltage, the capacitor 
shall meet the following limits. 
= Capacitance change..... Within +15% of the initial speci- 


fied value. 
Bifandr..2.... Less than 175% of the initial specified value 
@ DC leakage current...... Less than the initial specified 
value. 


9. Shelf Life: After leaving for 1000 hours at +105°C or 
2000 hours at +85°C without load, the capacitor shall meet 
the same limits specified in Load Life test. 


3) Solderability: When the lead wire or terminal to be used 
being soldered is dipped for 2+0.5 seconds in the methanol 
or isopropyl alcohol solution (102%) of rosin, then is 
dipped for 2+0.5 seconds in the soldering bath containing 
the Soft Solder molten at 230+5°C, up to 4+0.8 mm, as 
shown below the part not soldered shall not exceed 1/4 the 
portion dipped. 


[es 


420.8mm\. 157) 


440. soe 157) 


4) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA ( A ), Manufactured 
date code, Symbol of electrolytic capacitor (CE), Polarity. 


MINIATURE ALUMINUM ELECTROLYTICS 


Dimensions 


Radial Lead Type 


Rubber end seal 


Vinyl! sleeve 


A+0.5(.02) 


= 20min. 


(.787) 
—L + 1 (.04)max. 30min. 


(1.181) +0.5 (.02) max. 


Standard Products Table 
(Single-ended Lead Type) 


Axial Lead Type Unit: mm (inch) 


Rubber end seal 
Vinyl sleeve 


ee 
| d@ Tinned steel copper wire 
/ . atone 


Z 


Part numbers in the brackets [ ] are description of substitutes, 
For example, the substitute of a capacitor for 10V and 0.47uF 
is shown as [ECE-A50GR47], which is common to the part 
number of the capacitor for 50V, 0.47uF. 


[ECE-A50GR47 | 
[ECE-A50G1 ] 
[ECE-A50G2R2 |] 
[ECE-A25G3R3 |] 
[ECE-A25G4R7 |] 
ECE-A10G10 
ECE-A10G22 
ECE-A10G33 
ECE-A10G47 
ECE-A10G100 
ECE-A10G220 
ECE-A10G330 
ECE-A10G470 
ECE-A10G1000 
ECE-A10G2200 


8 x 12 (0.315 x 0.472)] 

8 x 12 (0.315 x 0.472)] 

8 x 12 (0.315 x 0.472)] 

8 x 12 (0.315 x 0.472)] 

8 x 12 (0.315 x 0.472)] 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
10 x 16 (0.394 x 0.630) 
10 x 16 (0.394 x 0.630) 
12.5 x 21 (0.492 x 0.827) 
12.5 x 26 (0.492 x 1.024) 
16 x 26 (0.630 x 1.024) 
18 x 33 (0.709 x 1.299) 
18 x 41 (0.709 x 1.614) 


[3.5 (0.138)] 


[3.5 (0.138)] 
[3.5 (0.138)] 
[3.5 (0.138)] 
[3.5 (0.138)] 
3.5 (0.138) 
3.5 (0.138) 
3.5 (0.138) 
5 (0.197) 
5 (0.197) 
5 (0.197) 
5 (0.197) 
7.5 (0.295) 
7.5 (0.295) 
7.5 (0.295) 


[0.6 (0.024) ] 
[0.6 (0.024)] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
[0.6 (0.024) | 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


[ECE-A50GR47 | 
[ECE-A50G1 ] 
[ECE-A50G2R2 |] 
[ECE-A25G3R3 ] 
[ECE-A25G4R7 |] 
ECE-A16G10 
ECE-A16G22 
ECE-A16G33 
ECE-A16G47 
ECE-A16G100 
ECE-A16G220 
ECE-A16G330 
ECE-A16G470 
ECE-A16G1000 


8 x 12 (0.315 x 0.472)] 
8 x 12 (0.315 x 0.472)] 
8 x 12 (0.315 x 0.472)] 
8 x 12 (0.315 x 0.472)] 
8 x 12 (0.315 x 0.472)] 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
10 x 16 (0.394 x 0.630) 
10 x 21 (0.394 x 0.827) 
12.5 x 26 (0.492 x 1.024) 
16 x 26 (0.630 x 1.024) 
16 x 26 (0.630 x 1.024) 
18 x 33 (0.709 x 1.614) 


[3.5 (0.138) ] 
[3.5 (0.138) ] 
[3.5 (0.138)] 
[3.5 (0.138)] 
[3.5 (0.138)] 
3.5 (0.138) 
3.5 (0.138) 
3.5 (0.138) 
5 (0.197) 
5 (0.197) 
5 (0.197) 
7.5 (0.295) 
7.5 (0.295) 
7.5 (0.295) 


[0.6 (0.024) ] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 
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MINIATURE ALUMINUM ELECTROLYTICS 


Standard Products Table 
(Single-ended Lead Type) 


[ECE-A50GR47] 

[ECE-A50G1_ ] 

[ECE-A50G2R2] 
ECE-A25G3R3 
ECE-A25G4R7 
ECE-A25G10 
ECE-A25G22 
ECE-A25G33 
ECE-A25G47 
ECE-A25G100 
ECE-A25G220 
ECE-A25G330 
ECE-A25G470 
ECE-A25G 1000 


x 12 (0.315 x 0.472)] 
x 12 (0.315 x 0.472)] 
x 12 (0.315 x 0.472)] 
x 12 (0.315 x 0.472) 

8 x 12 (0.315 x 0.472) 

8 x 12 (0.315 x 0.472) 
10 x 12 (0.394 x 0.472) 
10 x. 16 (0.394 x 0.630) 
10 x 21 (0.394 x 0.827) 
12.5 x 21 (0.492 x 0.827) 
12.5 x 21 (0.492 x 1.024) 
16 x 26 (0.630 x 1.024) 
16 x 33 (0.630 x 1.299) 
18 x 41 (0.709 x 1.614) 


[ 
[ 
[ 


8 
8 
8 
8 


[3.5 (0.138)] 
[3.5 (0.138)] 
[3.5 (0.138)] 
3.5 (0.138) 
3.5 (0.138) 
3.5 (0.138) 
(0.197) 
(0.197) 
(0.197) 
(0.197) 
(0.197) 

-5 (0.295) 
.5 (0.295) 
7.5 (0.295) 


[0.6 (0.024) ] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


[ECE-A50GR47] 

[ECE-A50G1__] 

[ECE-A50G2R2] 
ECE-A35G3R3 
ECE-A35G4R7 
ECE-A35G10 
ECE-A35G22 
ECE-A35G33 
ECE-A35G47 
ECE-A35G100 
ECE-A35G220 
ECE-A35G330 
ECE-A35G470 


{ 8x 12 (0.315 x 0.472)] 
{ 8x 12 (0.315 x 0.472)] 
[ 8x 12 (0.315 x 0.472)] 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
10 x 12 (0.394 x 0.472) 
10 x 16 (.0394 x 0.630) 
10 x 21 (0.394 x 0.827) 
12.5 x 26 (0.492 x 1.024) 
16 x 33 (0.630 x 1.299) 
18 x 33 (0.709 x 1.299) 
18 x 41 (0.709 x 1.614) 


[3.5 (0.138)] 
[3.5 (0.138)] 
[3.5 (0.138)] 
3.5 (0.138) 
3.5 (0.138) 
3.5 (0.138) 
5 (0.197) 
5 (0.197) 
5 (0.197) 
(0.197) 
(0.295) 
(0.295) 
(0.295) 


ol 


[0.6 (0.024)] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


ECE-A50GR47 
ECE-A50G1 
ECE-A50G2R2 
ECE-A50G3R3 
ECE-A50G4R7 
ECE-A50G10 
ECE-A50G22 
ECE-A50G33 
ECE-A50G47 
ECE-A50G 100 
ECE-A50G220 
ECE-A50G330 


8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
10 x 12 (0.394 x 0.472) 
10 x 16 (0.394 x 0.630) 
10 x 21 (0.394 x 0.827) 
12.5 x 21 (0.492 x 0.827) 
16 x 26 (0.630 x 1.024) 
18 x 33 (0.709 x 1.299) 
18 x 41 (0.709 x 1.614) 


(0.138) 
(0.138) 
(0.138) 
(0.138) 
(0.138) 
(0.197) 
(0.197) 
(0.197) 
5 (0.197) 
7.5 (0.295) 
7.5 (0.295) 
7.5 (0.295) 


anng»n oan 
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0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


ECE-A63GR47 
ECE-A63G1 
ECE-A63G2R2 
ECE-A63G3R3 
ECE-A63G4R7 
ECE-A63G10 
ECE-A63G22 
ECE-A63G33 
ECE-A63G47 
ECE-A63G100 
ECE-A63G220 


8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
8 x 12 (0.315 x 0.472) 
10 x 12 (0.394 x 0.472) 
10 x 16 (0.394 x 0.630) 
10 x 21 (0.394 x 0.827) 
12.5 x 26 (0.492 x 1.024) 
12.5 x 26 (0.492 x 1.024) 
16 x 33 (0.630 x 1.299) 
18 x 41 (0.709 x 1.614) 


ECE-A100GR47 
ECE-A100G1 
ECE-A100G2R2 
ECE-A100G3R3 
ECE-A100G4R7 
ECE-A100G10 
ECE-A100G22 
ECE-A100G33 
ECE-A100G47 
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8 x 12 (0.315 x 0.472) 

8 x 12 (0.315 x 0.472) 
10 x 12 (0.394 x 0.472) 
10 x 16 (0.394 x 0.630) 
10 x 16 (0.394 x 0.630) 
12.5 x 21 (0.492 x 0.827) 
16 x 26 (0.630 x 1.024) 
16 x 33 (0.630 x 1.299) 
18 x 33 (0.709 x 1.614) 


IV-14 


3.5 (0.138) 
3.5 (0.138) 
3.5 (0.138) 
3.5 (0.138) 
5 (0.197) 
S (O97) 
5 (0:197) 
5 (0.197) 
5 (0.197) 
7.5 (0.295) 
7.5 (0.295) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 


3.5 (0.138) 
3.5 (0.138) 
5 (0.197) 
5 (0.197) 
5 (0.197) 
5 (0.197) 
7.5 (0.295) 
7.5 (0.295) 
7.5 (0.295) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


MINIATURE ALUMINUM ELECTROLYTICS 


Standard Products Table 


Part numbers in the brackets [ ] are description of 
substitutes. For example, the substitute of a capacitor for 
10V and 0.47uF is shown as [ECE-B50GR47], which is 
common to the part number of the capacitor for 50V, 0.47uF. 


(Axial Lead Type) 


[ECE-B50GR47] 
[ECE-B50G1_ ‘| 
[ECE-B50G2R2] 
[ECE-B25G3R3] 
[ECE-B25G4R7] 
ECE-B10G10 
ECE-B10G22 
ECE-B10G33 
ECE-B10G47 
ECE-B10G100 
ECE-B10G220 
ECE-B10G330 
ECE-B10G470 
ECE-B10G1000 


[.8 x 21.5 (0.315 x 0.846)] 
[ 8x 21.5 (0.315 x 0.846)] 
[ 8x 21.5 (0.315 x 0.846)] 
[ 8x 21.5 (0.315 x 0.846)] 
[ 8x 21.5 (0.315 x 0.846)] 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 31.5 (0.394 x 1.240) 
12.5 x 33 (0.492 x 1.299) 
16x 33 (0.630 x 1.299) 
16x41 (0.630 x 1.614) 


‘0.6 (0.024)] 


[0.6 (0.024) ] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
[0.6 (0.024) ] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


[ECE-B50GR47] 
[ECE-B50G1_ ] 
[ECE-B50G2R2] 
[ECE-B25G3R3] 
[ECE-B25G4R7] 
ECE-B16G10 
ECE-B16G22 
ECE-B16G33 
ECE-B16G47 
ECE-B16G100 
ECE-B16G220 
ECE-B16G330 
ECE-B16G470 
ECE-B16G1000 


[ 8x 21.5 (0.315 x 0.846)] 
[ 8x 21.5 (0.315 x 0.846) ] 
[ 8x 21.5 (0.315 x 0.846)] 
[ 8x 21.5 (0.315 x 0.846) ] 
[ 8x 21.5 (0.315 x 0.846)] 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 31.5 (0.394 x 1.240) 
12.5 x 33 (0.492 x 1.299) 
16 x 33 (0.630 x 1.299) 
18x41 (0.709 x 1.614) 


[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024) ] 
[0.6 (0.024)] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


[ECE-B50GR47] 

[ECE-B50G1_‘] 

[ECE-B50G2R2] 
ECE-B25G3R3 
ECE-B25G4R7 
ECE-B25G10 
ECE-B25G22 
ECE-B25G33 
ECE-B25G47 
ECE-B25G100 
ECE-B25G220 
ECE-B25G330 
ECE-B25G470 
ECE-B25G1000 


[ 8x 21.5 (0.315 x 0.846) ] 
[ 8x 21.5 (0.315 x 0.846) ] 
[ 8 x 21.5 (0.315 x 0.846) ] 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 31.5 (0.394 x 1.240) 
12.5 x 33 (0.492 x 1.299) 
16 x 33 (0.630 x 1.299) 
16x41 (0.630 x 1.614) 
18x41 (0.709 x 1.614) 


[0.6 (0.024)] 
[0.6 (0.024) } 
[0.6 (0.024) ] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 
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[ECE-B50GR47] 
[ECE-B50G1_ ‘| 
[ECE-B50G2R2] 
ECE-B35G3R3 
ECE-B35G4R7 
ECE-B35G10 
ECE-B35G22 
ECE-B35G33 
ECE-B35G47 
ECE-B35G100 
ECE-B35G220 
ECE-B35G330 
ECE-B35G470 


[ 8x 21.5 (0.315x 0.846)] 
[ 8x 21.5 (0.315x 0.846)] 
[ 8x 21.5 (0.315x 0.846)] 
8 x 21.5 (0.315x 0.846) 
8 x 21.5 (0.315x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
12.5 x 33 (0.492 x 1.299) 
16x 33 (0.630 x 1.299) 
16x41 (0.630 x 1.614) 
18x41 (0.709 x 1.614) 


[0.6 (0.024)] 
[0.6 (0.024)] 
[0.6 (0.024) ] 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


ECE-B50GR47 
ECE-B50G1 
ECE-B50G2R2 
ECE-B50G3R3 
ECE-B50G4R7 
ECE-B50G10 
ECE-B50G22 
ECE-B50G33 
ECE-B50G47 
ECE-B50G100 
ECE-B50G220 
ECE-B50G330 


8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 31.5 (0.394 x 1.240) 
10 x 31.5 (0.394 x 1.240) 
16x 33 (0.630 x 1.299) 
16x41 (0.630 x 1.614) 
18x41 (0.709 x 1.614) 


ECE-B63GR47 
ECE-B63G1 
ECE-B63G2R2 
ECE-B63G3R3 
ECE-B63G4R7 
ECE-B63G10 
ECE-B63G22 
ECE-B63G33 
ECE-B63G47 


8 x 21.5 (0.315x 0.846) 
8 x 21.5 (0.315x 0.846) 
8 x 21.5 (0.315x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 31.5 (0.394 x 1.240) 
16x41 (0.630 x 1.614) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
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ECE-B100GR47 
ECE-B100G1 
ECE-B100G2R2 
ECE-B100G3R3 
ECE-B100G4R7 
ECE-B100G10 
ECE-B100G22 
ECE-B100G33 
ECE-B100G47 
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8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
8 x 21.5 (0.315 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 21.5 (0.394 x 0.846) 
10 x 31.5 (0.394 x 1.240) 
16 x 33. (0.630 x 1.299) 
16 x 33. (0.630 x 1.299) 
16x41 (0.630 x 1.614) 


0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.6 (0.024) 
0.8 (0.032) 
0.8 (0.032) 
0.8 (0.032) 


MINIATURE ALUMINUM ELECTROLYTICS 


Non-Polarized Miniature 


When electrolytic capacitors are used in such d-c circuits as 
to be exposed to reverse or a-c current which makes the 
polarity unstable, the capacitors may be degraded in per- 
formance and capacitance and sometimes may be damaged 
due to heat generation. 

MATSUSHITA non-polarized capacitor is ideal for use in such 
circuits as mentioned above, exhibiting extremely stable 
characteristics. 


(Note) AC overcurrent, which may damage the non- 


polarlized capacitors, should not be applied. 


Features 
= Designed to operate for reverse circuits applications 


@ Very small in size 
@ Stable characteristics 


Electrical Specifications 

1) Operating Temperature Range: -25°C to +85°C 
2) Rated Working Voltage Range: 16WV to 50WV 
3) Rated Capacitance Range: 1 to 1,000uF 

4) Capacitance Tolerance: -10 to +100% 

5) Surge Voltage and Tan 6: 


6) -Leakage Current: 

I=0.06CV + 4uA or 10uA whichever is the greater 
I=Max. leakage current (uA) 

C=Rated capacitance (uF) 

V=Rated voltage (V) 

The d-c leakage current shall be measured after 5 minutes 
application of the rated d-c working voltage at 25°C. 


where 


Dimensions 


Vinyl Sleeve 


Sl 


7) Load Life Test: After 500 hours application of d-c working 
voltage at 85°C capacitor shall meet the following limits; 
® Cap. change: Within 30% of the initial measured value 
® Tan 6: Less than 200% of the initial specified value 
® Leakage current: Less than the initial specified value 

8) Unless otherwise specified, all the specifications are based 
on MATSUSHITA ‘‘New L series’”’ 


Unit: mm (inch) 


d@ Tinned steel copper wire 


N 
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L +1max. 
pee (.04) 


20min. __ 5min. 
(.787) (0.197) 
30min. 
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(1.181) 
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MINIATURE ALUMINUM ELECTROLYTICS 


Part numbers in brackets [ ] are description of substitutes. For example, the substitute of a 
capacitor for 16V and 1uF is shown as [ECE-A50NI], which is common to the part 


Standard Products Table 


number of the capacitor for 16V, 1uF. 


[ECE-A50N1] 
ECE-A16N3R3 
ECE-A16N4R7 
ECE-A16N10 
ECE-A16N33 
ECE-A16N47 
ECE-A16N100 
ECE-A16N220 
ECE-A16N330 
ECE-A16N470 
ECE-A16N1000 


5 x 12 (.197 x .472) 


5 x12 (.197 x .472) 
5 x 12 (197 x .472) 
6.3 x 12 (.248 x .472) 
8 x 16 (.315 x .630) 
10 x 16 (.394 x .630) 
10 x21 (.394 x .827) 
12.5 x 26 (.492 x 1.024) 
16 x 26 (.630 x 1.024) 
16 x 33 (.630 x 1.299) 
18 x41 (.709 x 1.610) 


2 (.079) 


2 (079) 
2  (.079) 
2.5 (.098) 
3.5 (.138) 
5 (:197) 
5 (0197) 
5 (.197) 
7.5 (.295) 
7.5 (.295) 
7.5 (.295) 


0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 


[ECE-A50N1] 


ECE-A25N3R3 
ECE-A25N4R7 
ECE-A25N10 
ECE-A25N33 
ECE-A25N47 
ECE-A25N100 
ECE-A25N220 


5 x12 (.197 x .472) 
6.3 x 12 (.248 x .472) 
6.3 x 12 (.248 x .472) 
8 x 12 (.315 x .472) 
10 x 16 (.394 x .630) 
10 x21 (.394 x .827) 
12.5 x 26 (.492 x 1.024) 
16 x 33 (.630 x 1.299) 


2  (.079) 
2.5 (.098) 
2.5 (0.98) 
3.5 (.138) 
Sea o7) 
5 (.197) 
by (a197) 
7.5) (.295) 


0.5 (.020) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.8 (.032) 


Note: As to the alphabets in “Dimensions” marked (*), see P. IV-17. 
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ECE-A50N1 
ECE-A50N3R3 
ECE-A50N4R7 
ECE-A50N10 
ECE-A50N33 
ECE-A50N47 
ECE-A50N100 


5 x12 (.197 x .472) 

x 12 (.315 x .472) 

8 x 16 (.315 x .630) 

10 x 16 (.394 x .630) 
12.5 x 26 (.492 x 1.024) 
16 x 26 (.630 x 1.024) 
16 x 33 (.630 x 1.299) 


2  (.079) 
3.5 (.138) 
3.5 (.138) 
BY EAE USIA) 
Sie (197) 
7.5 (.295) 
7.5 (.295) 


0.5 (.020) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 


0.6 (.024) 


0.8 (.032) 
0.8 (.032) 


MINIATURE ALUMINUM ELECTROLYTICS 


For Cross-Over Network 


Non-polarized miniature electrolytic capacitors in low a-c 
voltage are designed for use in circuits where polality reversal 
may take place. Their characteristics remain very stable for 
long time. 

These non-polarized electrolytic capacitors are specially de- 
signed for use in crossover networks for the finest 2,3 or 4-way 
high-fidelity speaker system and feature small fluctuation of 
capacitance and excellent frequency characteristics. 


Features 


@ Excellent frequency characteristics 
m@ Very closed capacitance tolerance (+20%) 
® Very stable characteristics 


Electrical Specifications 


1) Operating Temperature Range: -25°C to +70°C 
2) Rated Working Voltage: 50WV.DC 

3) Rated Capacitance Range: 1 to 100uF 

4) Capacitance Tolerance: +20% 

5) Surge Voltage and Tané: 


(Capacitance and Tané shall be measured at 120Hz and 20°C) 


Mechanical Specifications 

1) Lead Pull Strength: Capacitor leads shall withstand a steady 
pull of 1.36kg (3 pounds) axially applied for 5 minutes. 

2) Lead Bend Strength: Capacitor leads shall withstand the 
following bend test: Secure the capacitor in a vertical 
position subjecting the lead to an axial pull of 0.5kg (1.1 
Ibs). Bend the body of the capacitor to one direction by 
90° and back to the original positon, and then 90° to the 
opposite direction. 

3) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA (A), manufactured date 
code, Symbol of electrolytic capacitor (CE), ‘“BI-POLAR” 
MATSUSHITA Part No.. 
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6) Leakage Current: 


y 
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I=0.04CV + 3uA max. 
where I: Max.leakage current (uA) 

C: Rated capacitance (uF) 

V: Rated d-c working voltage (V) 
leakage current shall be measured after 5 minutes appli- 
cation of the rated d-c working voltage at 25°C 
Load Life Test: +70°C, 500 hours 
The capacitor shall be applied with the rated d-c voltage for 
250 hours and accordingly subjected to the test for 250 
hours at the opposite polarity. After test, the capacitor 
shall meet the following limits; 
@ Cap. change: Within +20% of the initial measured value 
= Tan 6: Less than 200% of the initial specified value 
™ Leakage current: Less than the initial specified value 


Solderability: When the lead wire or terminal to be used 
being soldered is dipped for 2+0.5 seconds in the methanol 
or isopropyl alcohol solution (1042%) of rosin, then is 
dipped for 2+0.5 seconds in the soldering bath contain- 
ing the Soft Solder molten at 230+5°C, up to 4+0.8mm, 
as shown below, the part not soldered shall not exceed 1/4 
the portion dipped. 
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MINIARURE ALUMINUM ELECTROLYTICS 


Dimensions 
Unit: mm (inch) 


Do +0.5(.02) max. Vinyl Sleeve 


- Tinned steel copper wire 0.6~0.8(.024™.032) 


L + 1(.04)max. 


Standard Products Table 
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ECE-B50Y1 

ECE-B50Y1R5 
ECE-B50Y2R2 
ECE-B50Y3R3 
ECE-B50Y4R7 


ECE-B50Y6R8 
ECE-B50Y10 
ECE-B50Y15 


ECE-B50Y22 
ECE-B50Y33 
ECE-B50Y47 
ECE-B50Y68 
ECE-B50Y 100 


x 30 (.394 x 1.181) 

x 30 (.394 x 1.181) 
10. x 30 (.394 x 1.181) 
12.5 x 40 (.492 x 1.575) 
12.5 x 40 (.492 x 1.575) 
12.5 x 40 (.492 x 1.575) 
12.5 x 40 (.492 x 1.575) 
12.5 x 40 (.492 x 1.575) 
12.5 x 40 (.492 x 1.575) 
12.5 x 40 (.492 x 1.575) 
12.5 x 40 (.492 x 1.575) 
16 x 40 (.630 x 1.575) 
18 x 40 (.709 x 1.575) 


0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 
0.8 (.032) 


MINIATURE ALUMINUM ELECTROLYTICS 


For Horizontal Deflection Correction of TR TV 


This is a newly developed non-polarized electrolytic capacitor 


for use in the horizontal deflection correction circuit of tran- 
sistorized television sets where the current is high at high 


frequencies. / 
/ 
Features = /) 
™ Stable characteristics and long life at 70°C EA s ak, 
= Small in size and light in weight RIS re 
= = 7 Yt oo 
™ Long storage (even at 85°C) without great change in ° a I s5 
characteristics P aS S&F 
® Single-ended leads for printed circuit board mounting S j a <3 
Dimensions Unit: mm (inch) 


Unit: mm (inch) 


Rubber end seal 


18 41 os | 7.5 
ECE-A25W10Z (.709) | (1.614) | (.032) | (.295) 


Viny! sleeve 


ECE-A25W6R5Z 


A+0.5(.02) 


J 20min. 
(.787) = 
| 30min. 
| (1.181) +0.5 (.02)max. 


ECE-A25W3R5Z 


Electrical Specifications 


1) Capacitance (uF) 10 (120 Hz) 6.5(120Hz) 3.5(120Hz) 

2) Capacitance Tolerance (%) +20 +20 +20 

3) Rated Voltage (VAC) 5 25 25 

4) Surge Voltage (VAC) 32 | g2 32 

5) Leakage Current (mA) 0.1max. (DC25V) 0.1 max. (DC25V) 0.05 max. (DC25V) 
6) Tan 6 0.038max. (120Hz) 0.038 max. (120Hz) 0.038 max. (120Hz) 


7) Operating Temperature Range -25°C ~ +70°C 


Capacitance change for the values at -25°C to +70°C 


8) Temperature Characteristics 
shall not exceed +10%. 


After testing for 500 hours at +85°C with 12V DC over a 


ripple current of 15.75KHz and 6 Amp. (p-p),the characteristics 


at room temperature meet the following. 
9) Load Life Test . 


= Cap. Change: +15% max. of initial reading at 20°C 
= Tanéd: 200% max. of the limit of 6) 


@ Leakage Current: bellow the limit of 5) 
After testing for 500 hours at +85°C without 


10) Shelf Life Test voltage applied, capacitors shall meet the limits specified 
in the Load Life Test 9). 
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MINIATURE ALUMINUM ELECTROLYTICS 


For Vertical Time Constant Circuit of TR TV 


In the vertical oscillator circuit of transistorized television 
sets, expensive tantalum electrolytic capacitors have been ex- 
clusively employed. It is because with conventional aluminum 
electrolytic capacitors, their characteristics change directly 
appears in the picture. However, our newly developed ele- 
ctrolytic capacitors for time-constant circuit can replace the 
expensive tantalum capacitors and realize excellent perfor- 
mance and high reliability with reasonable price. 


Features 

™ High performance and long life over wide temperature 
range from -40°C to +85°C 

@® Very little change in’ characteristics even after load life 
test at 85°C 


Electrical Specifications 


1) Operating Temperature Range: -40°C to +85°C 
2) Rated Working Voltage: 50V 
3) Rated Capacitance Range: 1 to 47uF 
4) Capacitance Tolorance: +20% 
(£15% capacitance tolerance is also available upon request) 
5) Surge Voltage and Tané: 


6) Leakage Current: I=0.02CV + 3uA max. 


Mechanical Specifications 


1) Lead Pull Strength: Capacitor leads shall withstand the 
steady pull specified below axially applied for 5 minutes. 


2) Lead Bend Strength: Capacitor leads shall withstand the 
following bend test: Secure the capacitor in the vertical 
position subjecting the lead to an axial pull specified below. 
Bend the body of the capacitor to one direction by 90° 
and back to the original position, and then 90° to the 
opposite direction. 


0.25kg (0.55 Ib) 
0.5kg (1.1 Ibs) 


“0.5mm (0.020”) or less 
0.6mm (0.024) to 0.8mm (0.032”) 


Application Examples 


@ Vertical time constant of transistor TV sets 
™ Convergence circuit of TR color TV set 


A MATSUSHITA ELECTRIC 


7) Load Life Test: +85°C, 1,000 hours 
After testing for 1,000 hours at 85°C, capacitor shall meet 
the following limits at -10°C to +85°C. 
®™ Capacitance change: Within +15% of the initial measured 
value 
™ Tané: Less than 0.30 (CR-Product 400QuF) 
™ Leakage current: Less than the initial specified value 


8) Shelf Life Test: +85°C, 1;000 hours 
After testing tor 1,000 hours at +85°C, capacitors shall 
meet the limits specified in Load Life Test (7) 


3) Solderability: When the lead wire or terminal to be used 
being soldered is dipped for 2+0.5 seconds in the methanol 
or isopropy! alcohol solution (1042%) of rosin, then is 
dipped for 2+0.5 seconds in the soldering bath containing 
the soft solder molten at 230+5°C, up to 4+0.8mm, as shown 


below the part not soldered shall not exceed 1/4 the por- 
tion dipped. 


4) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA (A), Manufactured date 
code, Symbol of electrolytic capacitor (CE), Polarity. 


® Other time constant circuit 
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MINIATURE ALUMINUM ELECTROLYTICS 


Dimensions 


Standard Products Table 


+0.5max. (.02) 


ECE-A50B1I 
ECE-A50B1R5I 
ECE-A50B2R2I1 
ECE-A50B3R31 
ECE-A50B4R7I1 
ECE-A50B10I 
ECE-A50B221 
ECE-A50B331 
ECE-A50B471 


Vinyl Sleeve 


Unit: mm (inch) 


d@ Tinned steel copper wire 


(1.181) 


8 x 16 (.315 x .630) 

8 x 16 (.315 x .630) 

8 x 16 (.315 x .630) 

8 x 16 (.315 x .630) 

10 x 16 (.394 x .630) 

10 x 16 (.394 x .630) 

12.5 x 21 (.492 x .827) 
12.5 x 26 (.492 x 1.024) 
16 x 26 (.630 x 1.024) 


3.5 (.138) 
3.5 (.138) 
3.5 (.138) 
3.5 (.138) 
5 (.197) 
5 (.197) 
5 (.197) 
5:(:197) 
7.5 (.295) 
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0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.8 (.032) 


MINIATURE ALUMINUM ELECTROLYTICS 


For Timing Circuits 


Electrolytic capacitors used in the circuit of electronic timer 
are required a high degree of reliability because even a slight 
characteristic change may influence directly timer operation. 
MATSUSHITA electrolytic capacitors for timing circuits are 
designed to meet such requirement of timers, exhibiting ex- 
tremely stable performance even at 85°C due to the grade-up 
of the initial characteristics. 


Features 


= Small leakage current and stable time constant even after 
long-term leaving without load 

® Closed capacitance tolerance of +20% 

Extremely long life 

= At attractive price with performance equivalent to tan- 
talum electrolytic capacitors 


Electrical Specifications 


1) Operating Temperature Range: -25°C to +85°C 
2) Rated Working Voltage:' 10WV,DC 

3) Rated Capacitance Range: 3.3 to 2,200uF 

4) Capacitance Tolerance: +20% 

5) Surge Voltage and Tan 6: 


6) Leakage Current: [=0.001CV + 2uA max. 
Leakage current shall be measured after 5-minute appli- 
cation of the rated d-c working voltage. 

7) Charge/Discharge Test: After testing of charge and discharge 
for 100,000 cycles at +85°C, the capacitor shall meet the 
initial specified value. 


Mechanical Specifications 


1) Lead Pull Strength: Capacitor leads shall withstand the 
steady pull specified below axially applied for 5 minutes. 

2) Lead Bend Strength: Capacitor leads shall withstand the 
following bend test: Secure the capacitor in the vertical 
Position subjecting the lead to an axial pull specified below. 
Bend the body of the capacitor to one direction by 90° 
and back to the original position, and then 90° to the 
opposite direction. 


0.25kg (0.55 Ib) 
0.5kg (1.1 Ibs) 


0.5mm (0.020’’) or less 
0.6mm (0.024’’) to 0.8mm (0.032’’) 
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8) Load Life Test: +85°C, 1,000 hours 
After testing for 1,000 hours at 85°C, the capacitor shall 
meet the following limits; 
™ Capacitance change: Within 10% of the initial measured 

value 

® Tan 6: Less than 200% of the initial specified value 
™ Leakage current: Less than the initial specified value 

9) Shelf Life Test: +85°C 1,000 hours 
After testing for 1,000 hours at +85°C, the capacitor shall 
meet the limits specified in the Load Life Test (8) except 
leakage current which shall be less than 200% of the initial 
specified value. 


3) Solderability: When the lead wire or terminal to be used 
being soldered is dipped for 2+0.5 seconds in the methanol 
or isopropyl alcohol solution (10+2%) of rosin, then is 
dipped in the soldering bath containing the soft solder 
molten at 230+5°C, up to 4+0.8mm, as shown below, the 
part not soldered shall not exceed 1/4 the portion dipped. 


4) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA (A), Manufactured 
date code, Symbol of electrolytic capacitor (CE), Polarity. 
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MINIATURE ALUMINUM ELECTROLYTICS 


Dimensions (Single-ended Lead Type) 


Unit: mm (inch) 


Rubber end seal 
Vinyl! sleeve 


A+0.5(.02) 


ie : 181) +0.5 (.02) max. 


Standard Products Table 


ECE-A10V3R3T 6.3 x 12 (.248 x .472) 2.5 (.098) 0.6 (.024) 
ECE-A10V4R7T 6.3 x 12 (.248 x .472) 2.5 (.098) 0.6 (.C24) 
ECE-A10V10T 6.3 x 12 (.248 x .472) 2.5 (.098) 0.6 (.024) 
ECE-A10V33T 8 x 12 (.315 x .472) 3.5 (.138) 0.6 (.024) 
ECE-A10V47T 8 x 12 (.315 x .472) 3.5 (.138) 0.6 (.024) 
ECE-A10V100T 10 x 16 (.394 x .630) 5 (.197) 0.6 (.024) 
ECE-A10V220T 10 x 21 (.394 x .827) 5 (.197) 0.6 (.024) 
ECE-A10V330T 12.5 x 26 (.492 x 1.024) 5. (0197) 0.6 (.024) 
ECE-A10V470T 12.5 x 26 (.492 x 1.024) 5 (.197) 0.6 (.024) 
ECE-A10V 1000T 16 x 33 (.630 x 1.229) 7.5 (.295) 0.8 (.032) 
ECE-A10V2200T 18 x41 (.709 x 1.614) 7.5 (.295) 0.8 (.032) 


Dimensions (Axial Lead Type) 


Rubber end seal Shales ese) 
Vinyl sleeve 


) 
(2 378)" +0.5(.02) max. 


Standard Products Table 


ECE-B10V47T x 21.5 (.315 x..846) 0.6 (.024) 
ECE-B10V100T x 21.5 (.394 x .846) 0.6 (.024) 
ECE-B10V220T x 26.5 (.394 x 1.043) 0.6 (.024) 
ECE-B10V330T 10 x 31.5 (.394 x 1.240) 0.6 (.024) 
ECE-B10V470T 12.5 x 33 (.492 x 1.299) 0.8 (.032) 
ECE-B10V 1000T 16 x33 (.630 x 1.299) 0.8 (.032) 
ECE-B10V2200T 18. x41 (.709 x 1.614) 0.8 (.032) 
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LARGE ALUMINUM ELECTROLYTICS 


Type TS (For Printed Circuit Board) 


TS series is a large capacitance aluminum electrolytic capacitor 
being featured by its self mounting terminal with top-vent 
ideal for printed circuit board 


Features 


Self mounting terminal, easily mounted on pc boards 
Safety ensured by solid top-vent construction 

Small in size, height 40mm (1.575’’) from board 

Long life of 1,000 hours at 85°C 

Wide operating temperature range from -40 to +85°C 


Electrical Specifications 


. Operating Temperature Range: -40 to +85°C 
. Rated DC Working Voltage Range: 16 to 80 WV DC 
. Rated Capacitance Range: 470 to 4700uF 
. Capacitance Tolerance: -10 to +50% 
. DC Leakage Current: I =0.03CV (uA) max. 
D-c leakage current shall be measured after 5-minute 
application of the rated d-c working voltage at 25°C. 
where, |: Maximum d-c leakage current in uA 
C: Rated capacitance in uF 
V: Rated d-c working voltage in V 
6. Surge Voltage Test: 


arwNnd = 


The capacitor shall be applied with the surge voltage listed 
above in series with 1000 ohms resistor at a cycle of 0.5 9, 
minute ‘‘ON” and 4.5 minute “OFF” repeating 1000 times 
at25° G 
After test, the capacitor shall meet the following limits. 
Capacitance Change ........ Within +20% of the initial mea- 

sured value. 
HLECTAISIS chapntenaccerge Less than 200% of limits per 7. 
DC Leakage Current ....... Less than the limits per 5. 


Mechanical Specifications 


8. 


Capacitance and Tané shall be measured at 120Hz, 25°C. 


Low Temperature Stability: 
Impedance ratio between low temperature and 20°C at 
120Hz shall be within the following maximum value. 


Load Life Test: After 1000 hour application of the rated 
working voltage at 85°C, the capacitor shall meet the 
following limits. 


Capacitance Change ........ Within +20% of the initial mea- 
sured value 

TamOvs ae. aeaes Less than 150% of the limits per 7. 

DC Leakage Current ........ Less than the limits per 5. 


2. Marking Items: 


1. Solderability: When the terminal to be used being soldered 
is dipped for 2+0.5 seconds in the methanol or isopropy! 
alcohol solution (10£2%) of rosin, then is dipped for 2+0.5 
seconds in the soldering bath containing the soft solder 
molten at 230+5°C, the part not soldered shall not exceed 
1/4 the portion dipped. 
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Rated capacitance 

. Rated d-c working voltage 
Symbol of Matsushita (A ) 

. Polarity (negative bar) 

Maximum operating temperature 
Manufactured date code 


a Oo Se. (Oy 


LARGE ALUMINUM ELECTROLYTICS 


Terminal Dimensions Unit: mm (inch) 


| (PC board mounting holes) 


Dimensions 


Safety vent 


Standard Products 


D 
ve? 


oP 


1.8 (.071) 


Insulated with vinyl! sleeve 


wie L+2( ed 


Gist] 
(.248 + .04) 


ECE-T16R2200S 
ECE-T16R3300S 
ECE-T16R4700S 


Top of Spin 


_26 (.079) x 2 


D@ + 2(.079) 


22.5 x 32 (.886 x 1.260) 


"25.5 x 40 (1.004 x 1.575) 


30.5 x 40 (1.200 x 1.575) 


Unit: mm (inch) 


2 -2@ (.079) 


PC Board Mounting Holes 


ECE-T25R 1000S 
ECE-T25R2200S 
ECE-T25R3300S 


22.5 x 32 (.886 x 1.260) 
25.5 x 40 (1.004 x 1.575) 
30.5 x 40 (1.200 x 1.575) 


ECE-T35R1000S 
ECE-T35R2200S 
ECE-T35R3300S 


22.5 x 32 (.886 x 1.260) 
25.5 x 40 (1.004 x 1.575) 
30.5 x 40 (1.200 x 1.575) 


ECE-T50R 4708 
ECE-T50R1000S 
ECE-T50R2200S 


22.5 x 32 (.886 x 1.260) 
25.5 x 40 (1.004 x 1.575) 
30.5 x 40 (1.200 x 1.575) 


ECE-T63R 470S 
ECE-T63R 1000S 


22.5 x 32 (.886 x 1.260) 
25.5 x 40 (1.004 x 1.575) 


ECE-T80R 470S 
ECE-T80R1000S 
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25.5 x 40 (1.004 x 1.575) 
30.5 x 40 (1.200 x 1.575) 
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LARGE ALUMINUM ELECTROLYTICS 


CS 


Type M 


Type M is a large electrolytic capacitor comprising a terminal 
plate of compound of bakelite and rubber proving excellent 
sealing and high reliability due to its simple design and 
construction. 


Features 

@ Stable characteristics over a long-term operation even at 
frequent charge & discharge in on-off switch operation 
of equipment due to etched aluminum foil applied to 
the all cathode elements 

= Lead terminals caulked and welded, thereby exhibiting 
excellent connection against heat change 

= Very small tand and excellent temperature character- 
istics due to newly developed electrolyte 

@ Wire wrapping terminals available upon request (Type E) 

@ A safety vent is built in all the types. 


Electrical Characteristics 
1) Operating Temperature Range: 


16 to 63WV ..... -40°C to +85°C 
100 to 450WV ..... -25°C to +85°C 
2) Rated working Voltage Range: 16WV to 450WV.DC 
3) Capacitance Tolerance: -10 to +50% 
4) Leakage Current: 


Working Volt. Leakage Current 
80V or less ---++-++++- 1=0.03CVuA max. 
100V or more-:-----+- 1=0.06CV +200uA max. 


Leakage current shall be measured after 5-minute appli- 

cation of the rated d-c voltage at 25°C. 

In the formula: CV=Rated Capacitance x Rated Working 
Voltage 


5) Surge Voltage and Tan 6 


398 
398 
398 
398 
332 
265 
265 
265 
265 
398 
398 


Mechanical Specifications 


1) Solderability Test: When the terminal to be used for being 
soldered is dipped for 2+0.5 seconds in the methanol or 
isopropy! alcohol solution (10£2%) of rosin, then is dipped 
for 2+0.5 seconds in the soldering bath containing the soft 
solder molten at 230+5°C, up to 4+0.8mm, the part not 
soldered shall not exceed 1/4 the portion dipped. 
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5) Load Life Test: After 1,000-hour (for less than 8OWV) or 
500-hour (for more than 100WV) application of the rated 
d-c voltage at +85°C and 120Hz, the capacitor shall meet 
the following limits; 

(For more than 100WV) 

= Cap. change: Within +30% of the initial measured value 
= Tand: Less than 200% of the initial specified value 

= Leakage current: Less than the initial specified value 
(For less than 80WV) 

® Cap. change: Within +20% of the initial measured value 
™ Tan 6: Less than 150% of the initial specified value 

= Leakage current: Less than the initial specified value 


665QuUF 
665 
530 
464 
398 
398 
332 
332 
332 
332 


2) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA (A), Manufactured date 
code, Symbol of electrolytic capacitor (CE), MATSUSHITA 
Part No.,“’+85°C”, etc. 
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LARGE ALUMINUM ELECTROLYTICS 


Standard Products Table 


ECE-M16R3300L) 
47000) 

680000 

1030 


25 x 40 (.984 x 1.57) 
25 x 50 (.984 x 1.97) 
25 x 63 (.984 x 2.48) 
35 x 50 (1.38 x 1.97) 


ECE-M25R 22000) 
33000) 

47000 

68001) 

1030 


ECE-M35R 10001) 
22001] 

33000 

47000 

6800.) 

1030 


25 x 50 (.984 x 1.97) 
25 x 50 (.984 x 1.97) 
35:-x'50)(1238 x 1.97) 
35 x 50 (1.38 x 1.97) 
35 x 60 (1.38 x 2.36) 


25 x 40 (.984 x 1.57) 
25 x 50 (.984 x 1.97) 
35 x 50'(1.38 x 1.97) 
35 x 50)(1.38:x 1.97). 
35 x 60 (1.38 x 2.36) 
35 x 80 (1.38 x 3.15) 


ECE-M50R 10001) 
220000 
33001) 
47001) 
68001] 


25 x 50 (.984 x 1.97) 
35 x 50 (1.38 x 1.97) 
35 x 60 (1.38 x 2.36) 
35 x 60 (1.38 x 2.36) 
35 x 80 (1.38 x 3.15) 


ECE-M63R 10001) 
22000 
330000 
47000] 


25 x 50 (.984 x 1.97) 
35 x 50 (1.38 x 1.97) 
35 x 60 (1.38 x 2.36) 
35 x 80 (1.38 x 3.15) 


ECE-M80R 4700) 
10001) 
22001) 
33000 


25 x 50 (.984 x 1.97) 
35 x 50 (1.38 x 1.97) 
35 x 60 (1.38 x 2.36) 
35 x 80 (1.38 x 3.15) 


ECE-M100V3300) 
4700 
6800) 
1020 


25 x 50 (.984 x 1.97) 
25 x 80 (.984 x 3.15) 
35 x 60 (1.38 x 2.36) 
35 x 80 (1.38 x 3.15) 


ECE-M160V 100.) 
2200) 
3300 
4700 
6800) 
1020 
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25 x 40 (.984 x 1.57) 
25 x 50 (.984 x.1.97) 
35 x 50 (1.38 x 1.97) 
35 x 50 (1.38 x 1.97) 
35 x 80 (1.38 x 3.15) 
35 x 100 (1.38 x 3.94) 
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LARGE ALUMINUM ELECTROLYTICS 


Standard Products Table 


ECE-M200V 1000 
2200 
3300 
4700 


25 x 50 (.984 x 1.97) 
25 x 63 (.984 x 2.48) 
35 x 50 (1.38 x 2.36) 
35 x 60 (1.38 x 3.15) 


ECE-M250V 1000 
2200) 
3300 


4700 


25 x 50 (.984 x 1.97) 
35 x 50 (1.38 x 1.97) 
35 x 60 (1.38 x 2.36) 
35 x 80((1.38 x 3.15) 


ECE-M315V 1000) 
2200 
3300 


25 x 63 (.984 x 2.48) 
35 x 60 (1.38 x 2.36) 
35 x 80 (1.38 x 3.15) 


ECE-M350V 470 
1000 
2200 


25 x 50 (.984 x 1.97) 
35 x 50 (1.38 x 1.97) 
35 x.80 (1.38 x 3.15) 


ECE-M450V 470 
1000) 


25 x 63 (.984 x 2.48) 
35 x 60 (1.38 x 2.36) 


Notes: ® Vinyl sleeves are available on request. m= When can is covered with vinyl! sleeve, Dé + 0.5(.02”) mm, 
L + 1.0 (.039’’)mm 
= Multielement electrolytics are available upon request. 
35¢: Singles, Duals, Triples and Quads. 250: Singles and Duals 
= Dimension “L” is subject to change for miniaturization without notice. 
Flame-retardant material is used for prong bases. 


= Last words of part no. which indicated by © is as follows: 


A: w/o sleeve w/o mounting ring 
B: w/ sleeve w/o mounting ring 
D: w/o sleeve w/ mounting ring 
E: w/ _ sleeve w/ mounting ring 


Dimensions 


35 2 elements 
(1.378) 


35 3 elements 


35@ 4 elements 
(1.378) : 


Unit: mm (inch) 


35 
(1.378) 


48 
(1.890) 
35¢ Simple element 


50 
(1.378) (1.969) 


< 


Se 


(case) 


+0.5max. (.02) 


0.8x1.50 
(.032x.059) 


Dimensions of 
mounting hole 
of chassis 


* Wire wrapping Terminal is available upon request. 
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LARGE ALUMINUM ELECTROLYTICS 
Oe 


Type T 


Type T is a large electrolytic capacitor developed for printed 
circuit board and ideal for miniaturization and cost reduction 
of equipment. 


Special note: Standard size chart, the rating and characteristics 
are based on Type M (page IV-28) except the 
terminal construction. 


Features 


@ Stable characteristics over a long-term operation even at 
frequent charge & discharge in on-off switch operation of 
equipment due to etched aluminum foil applied to the all 
cathode elements 

@ Lead terminals calked and welded, thereby exhibiting ex- 
cellent connection against heat change 

® Terminals soldered with eutectic-solder for excellent solder- 
ability 

® Contact mounting on p-c-b possible due to terminals 
improvement 

® A safety vent is built in all the types. 


Dimensions 


With vinyl sleeve: D@+0.5, L+1.0 Unit: mm (inch) 


Tr 


Case 


s diameter 
1.5 Elements 


Top of spin Number 
~ ie 
{ce} 


(t=0.8 +0.1) 


——_—————L + 2max.= 
(.08) 


PC board mounting holes 


25 a 
(eas) 3-26 350 (1.378) 
B 


& 
[ 


(.157) 
_ Cathode 4o(.157) 


Safety vent Safety Vent 


Cathode 
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LARGE ALUMINUM ELECTROLYTICS 


Type KP(Prong Type) 


KP-Type is a prong lug terminal electrolytic capacitor enclosed 


in an aluminum case and recomemendable for use mounting 


chassis without use of mounting band. 


Special note: Standard size chart and rating are based on 
Type M (page IV-28) 

Features 

= Prong type ideal for use when aluminum case should be 
kept apart from mounting chassis. 

= (—) terminal is one of the prong terminals. 

@ Wire-wrapping terminal available upon request 

™ Stable characteristics over a long-term operation even at 
frequent charge & discharge in on-off switch operation of 
equipment due to etched aluminum foil applied to the all 
cathode elements. 
A safety vent is built in all the types. 

®™ Maltiple section type is available up to 3 section for 35mm 


(1.38’’) case diameter. 


Electrical Specifications 

1) Operating Temperature Range: -25°C to +85°C 

2) Rated Working Voltage Range: 16WV to 450WV.DC 
3) Capacitance Tolerance: -10 to +100% 

4) Surge Voltage and Tané: 
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} Surge Volt. (CR-Product) 


Working Volt. 


The value of tan 6 shall be applied less than 220,000 in 
CV-Product (rated cap. x rated voltage). 


Mechanical Specifications 


1) Solderability: When the terminal to be used being soldered 


is dipped for 2+0.5 seconds in the methanol or isopropy! 
alcohol solution (10£2%) of rosin, then dipped for 2+0.5 
seconds in the soldering bath containing the soft solder 
molten at 230+5°C, up to 4+0.8mm, the part not soldered 
shall not exceed 1/4 the portion dipped. 
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5) Leakage Current: 


Leakage Current (uA) 
80V or less 1=0.04CV max. 
100V or more 1=0.06CV +200 max. 


D-c leakage current shall be measured after 5-minute 


Working Volt. 


application of the rated d-c working voltage at 25°C. 


6) Load Life Test: After 500-hour application of d-c working 


voltage at +85°C. The capacitor shall meet the following 
limits; 

= Cap. change: Within +30% of the initial measured value 
™ Tanéd: Less than 200% of the initial specified value 
@ Leakage current: Less than the initial specified value 


2) Standard Marking Item: Rated capacitance, Rated working 


voltage, Symbol of MATSUSHITA( A), Symbol of elec- 
trolytic capacitor (CE), Part No., Date code. 
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Dimensions 


Unit: mm (inch) 


__ 359 (1.378) Safety Vent 


(1,378+.02) 


#2(.08) 


ay 
(.4722.04) 


(1.496) 


ier 


wes 48+0.5 
(1.890+.02) 


60 


(2.362) 


Chassis Layout 


_259 (.984) a Safety Vent 


25 20.5 


(984402) | 


Index Lug 


(.472+.04) 


3.5°%6 


(.138 x 236) 


5.61217} 


(1.496 + .02) 
51 


(2.008) 


Notes: ™ Vinyl sleeve is available upon request. 
When can is covered with viny! sleeve, Dé +0.5(.02’’)mm, L+1.0(0.039"‘) mm. 


= Multi-element electrolytics are available upon request. 
35: Singles, Duals and Triples. 
250: Singles 
® Dimension “’L” is subject to change for miniaturization without notice. 


@ Flame-retardant material is used for prong bases. 
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LARGE ALUMINUM ELECTROLYTICS 


Type KQ(Prong for Printed Circuit Board) 


KQ-Type is designed for printed circuit board in TV, radio 


and other equipment. 


Special note: 
standard size chart, rating and characteristics are based on 
Type KP (page IV-32) 


Features 


= Specially designed for printed circuit board with prong 
type 

® Stable characteristics over a long-term operation even at 
charge & discharge in on-off switch operation of equipment 
due to etched aluminum foil applied to the al! cathode 
elements 
A safety vent is built in all the types 


Maltiple section type is available up to 3 section for 35mm 
(1.378") case diameter. 


Dimensions 


Safety Vent 
1.5 x 2.3(x3) 
(.059 x .091) 


13.4R (.528R) 


1.3 x 2.0 (x4) 
(.051 x .079) 


8.3R(.327R) 


(1.378+-02) 


(.059 x .173) 


(154) (.189) | (.189)4 5/059) & Index Lug 
PE INCE he A 5 4.8(.189) 
E = x 
a 2 Ars 
a q po ® 
2 ee Top of spin 
Index ‘Negative Positive 
Lug Terminal Terminal 
Safety Vent (Case) 
°o 
Lug-4.5 x 2.0(x2) 
(.059 x .079) J10.0R\ 394R) 
x or 
8 to 
® 1.3x2.3(x3) at = 
kz - 
2 L861 EN 5.2R(.205R) 
+2(.08) Printed Wiring Board 
L Index Lug 


4.8(.189) 4.8(.189) 


3.2(.126)min. 


Negative Positive 
Terminal Terminal 


Unit: mm (inch) 
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For AC Motor Starting 


These are non-polarized electrolytic capacitors for inter- 
mittent-duty in a-c single phase motor starting circuits, such 
as air conditioners, electric refigerators, etc. 


Features 


® Stable characteristics even after long-term shelf life test 
and over a wide temperature range 

@ All the types equipped with safety vent to be free from ex- 
ptosion even at application of a-c current (These types may 
not withstand continuous application of a-c current.) 


Electrical Specifications 


1) Operating Temperature Range: -20°C to +65°C 

2) Rated Working Voltage Range: 125 WV to 160WV.AC 

3) Capacitance Tolerance: 0 to +20% 

4) Capacitance Test: The capacitor under the test shall be 
kept for 4 hours or more under the standard condition, and 
then applied with the rated voltage of nearly sinusoidal 
wave under the rated frequency, and 3 to 5 seconds later 
the readings of various instructions in the circuit Fig. 1 shall 
be taken. The capacitance shall be calculated by the follow- 
ing formula: 

Ix10° 


2nfE 
where, 


: capacitance (uF) 
current (A) 
frequency (c/s) 

: voltage (V) 


1M) 2 te GO 


Fig. 1 


@)1—@) 
V: voltmeter 


dapabior A: ammeter 


Soa (Vv) 
sic sib under test W: wattmeter 


a 5 1; 
Tolerance on capacitance obtained as above shall bey Pog 


of the specified value 


5) Power Factor Test: The capacitor under test shall be kept 
for 4 hours or more under the standard condition, and then 
applied with the rated voltage of nearly sinusoidal wave 
under the rated frequency and 3 to 5 seconds later the 
readings of various instruments in the circuit of Fig. 1 shall 
be taken. The power factor shall be calculated by the 
following formula: 


Pf 
where, EI 


Pf: power factor (%) 
E: voltage (V) 
I: current (A) 
W: loss (W) 
Power factor obtained from above shall not exceed 8%. 


x 100 
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6) Overvoltage Test: 

a) The capacitor shall withstand for 30 seconds the appli 
cation of a-c voltage of 1.4 times the rated voltage be- 
tween its both terminals. 

b) The capacitor shall withstand for 2-minute application 
of a-c voltage of 1.2 times the rated voltage between its 
both terminals. 

7) Immersion Cycle Test: The capacitor shall be subjected to 
2 cycles of immersion operation into pure water saturated 
sodium chloride water solution as shown in Table 1. In this 
Operation, the capacitor shall be transferredas quickly as 
with 3 seconds. 

The capacitor, after the complete operation, shall be 

washed with fresh water and dried at the pre-test treatment 

and shall satisfy the requirements specified in 4) capaci- 
tance test, 5) power-factor test and 6) overvoltage test. 


Table 1 


Pure water 


Saturated sodium 


chloride solution 
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8) Life Test: The life test shall be made in a circulating air 
oven, free from direct heat radiation, held at a constant 
temperature of 65+2°C. A resistance equivalent to approxi- 
mately 10% of the capacitor impedance shall be connected 
in series with each capacitor, and a resistance of approxi- 
mately 1,000Q2 in parallel with each capacitor. Capacitors 


9) Storage Test: Capacitors which have been left at the 


ambinet temperature for one year, shall be subjected, with- 
out the pre-test treatment, to the voltage cycle test of 
Table 2 for 4 hours, at the ambient temperature, and shall 
be inspected for faults in construction. The capacitors shall 
then be subjected to the pre-test treatment and shall meet 


shall be mounted at least 25mm apart from each other. the requirements specified in 4) capacitance test, 5) power- 
The rated voltage of nealy sinusoidal wave under the rated factor test, and 6) overvoltage test. 

frequency shall be applied to the capacitor-resistor com- 

bination at the rated voltage and for the number of times 

shown in Table 2. 


Table 2 


Rated voltage (V) | | Voltage application cycle 


Twice per min. 
125 
1 sec. on, 29 sec. off 


Once per min. 


1 sec. on, 59 sec. off 


After the test, the power factor at the normal temperature shall not differ by more than +25% from the value measured before 
the test. 


Mechanical Specifications 


1) Terminal Strength: A static load of 2.5kg shall be applied 3) Solderability: When the terminal to be used for being soldered 


for 10 seconds to each terminal in the axial direction of is dipped for 2+0.5 seconds in the methanol or isopropyl! 
the capacitor. No coming-off or loosening of the terminal alcohol solution (10+2%) of rosin, then is dipped for 240.5 
shall take place. seconds in the soldering bath containing the soft solder 

2) Explosion-proof Construction Test: Neither the internal molten at 230+5°C, up to 4+0.8mm, the part not soldered 
elements of the capacitor shall be expelled nor the con- shall not exceed 1/4 the portion dipped. 


tainer disrupted, even when the capacitor is abnormally 4) Standard Marking Item: Rated capacitance, Rated working 


voltage, Symbol of MATSUSHITA (&), Symbol of ele- 
ctrolytic capacitor (CE), Part No., Date Code. 


heated by the continuous application of the rated voltage. 
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Standard Products Table 


ECE-M125K 40B 
ECE-M125K 60B 
ECE-M125K 80B 
ECE-M125K100B 


25.5 x 64 (1.00 x 2.52) 
25.5 x 80 (1.00 x 3.15) 
35.5 x 71 (1.397 x 2.80) 
35.5 x 71 (1.397 x 2.80) 
35.5 x 80 (1.397 x 3.15) 
35.5 x 80 (1.397 x 3.15) 


ECE-M125K 125B 
ECE-M125K160B 


Dimension 


Characteristics 


Change/Discharge 


ECE-M160K40B 
ECE-M160K60B 
ECE-M160K80B 
ECE-M160K100B 


35.5 x 51 (1.397 x 2.00) 
35.5 x 61 (1.397 x 2.40) 
35.5 x 80 (1.397 x 3.15) 
35.5 x 100 (1.397 x 3.94) 


Unit: mm (inch) 


Vinyl! Sleeve 


ia 


1) Capacitance 
2.0 


Capacitance Change (%) 


= 0) 
2) Power Facter 
4.0 


Power Factor (%) 


L +2 (.08) alee 


(.472£.039) 


ECE-M125K80B 


oe hFFFSFSSSF 


75000 cycles 


75000 —scyclies. 
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For Photo Flash 


This is a high performance electrolytic capacitor for photo- 
flash with extremely small tand due to newly developed elec- 
trolyte, converting discharge energy into light most effi- 


ciently. 


Features 


= Very small in size due to new etching technique 

= Very small tanS5 due to newly developed electrolyte 

® Stable characteristics without any change even after a long 
shelf-life test 


Electrical Specifications 

1) Operating Temperature Range: 0°C to +55°C 

2) Storage Temperature Range: -25°C to 70°C 

3) Rated Working Voltage: 330, 360 and 480WVDC 
4) Standard Capacitance Tolerance: -10 to +50% 

5) Surge Voltage and Tané: 


0.1 (600.F or less) i 
0.15(601uF or more) 


0.15(600KF or less) 
0.20(601uF or more) 
0.20 


6) Leakage Current: I=0.004CV + 50uA max. 
Leakage current shall be measured after 5-minute appli- 
cation of the rated d-c voltage. In the formula: CV=Rated 
cap. x Rated working volt. 


Mechanical Specifications 

1) Solderability:When the terminal to be used for being soldered 
is dipped for 2+0.5 seconds in the methanol or isopropyl 
alcohol solution (10+2%) of rosin, then is dipped for 
2+0.5 seconds in the soldering bath containing the soft 
solder molten at 230+5°C, up to 4+0.8mm, the part not 


Standard Size Table Diameter more than 22.5mm(.886) 


22.5 x 46 25:5 % 52 
(.886 x 1.81) (1.004 x 2.05) 


30.5 x 46 


7) Charge/Discharge Test: After charge/discharge (10° “ON” 
and 10°° “OFF” with the rated voltage) testing for 1,000 
cycles at room temperature (15°C to 35°C), the capacitor 
shall meet the following limits: 
= Cap. change: Within +20% of the initial measured value 
™ Tanéd: Less than 150% of the initial measured value 
@ Leakage current: Less than 150% of the initial specified 

value 
In the above test, 0.003ZQ resistor per 1uF should be used 
when the voltage is discharged. 

8) Shelf-Life Test: 1,000 hours at +55°C 
After testing for 1,000 hours at +55°C with no working 
voltage applied, the capacitor shall meet the following limits: 
@ Cap. change: Within 10% of the initial measured value 
™ Tand: Less than 150% of the initial specified value 
m Leakage current: Less than 300% of the initial specified 

value 


soldered shall not exceed 1/4 the portion dipped. 

2) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA (A), Symbol of elec- 
trolytic capacitor (CE), Part No., “‘-FOR PHOTO FLASH.” 


D@ x L_ mm (inch) 


30.5 x 52 30.5 x 62 30.5 x 74 30.5 x 88 


(1.201 x 1.81) (1.201 x 2.05) |(1.201 x 2.44) (1.201 x 2.91) | (1.201 x 3.46) 


25.5 x 46 "25.5x56 | 30.5x 52 


30.5 x 62 30.5 x 74 30.5 x 88 35.5 x 82 


(1.004 x 1.81) (1.004 x 2.20) (1.201 x 2.05) (1.201 x 2.44) (1.201 x 2.91) (1.201 x 3.46) | (1.397 x 3.23) 


40.5 x 75 


40.5 x 88 40.5x 112 40.5 x 160 40.5 x 160 


(1.595 x 2.95) (1.595 x 3.46) | (1.595 x 4.41) | (1.595 x 6.30) | (1.595 x 6.30) 


Diameter 18.3 mm (.720) 


18.3x30 
(.720x 1.18) 


18.3x40 
(.720x1.57) 


18.3x50 
(.720x1.97) 


18.3x40 
(.720x 1.57) 


18.3x50 
(.720x1.97) 


18.3x60 
(.720x2.36) 
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18.3x60 
(.720x2.36) 
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Dimensions (Standard Terminal) Unit: mm(inch) 


Black-negative 


5(.197) 


3(.118) max. 


18.3(0.72), 22.5(0.886) 


more than 25.5(1.80) 


The following terminals are available depending on customers request. 


Dimensions (Special Terminal) Uni (inch) 
nit: mm (inc 


(For less than 30.5mm (1.20) dia.) 
2(.079) 


(.016) 


25.5 5:5) 
(1.00) | (.610) 
30.5 4.0 
(1.20) | (157) 


51.5x0.8 


(.060 x .031) 


01.5 x 0.8 


(.060 x .031) 


Note: 
The above terminal’s dimensions are for 25.5 and 
30.5mm diameter products and for the terminal of 
18.3, 22.5, 35.5 and 40.5mm diameter case are slightly 
difference from the above dimensions. 
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Type M(For Large Power Use) 


This large capacitance aluminum electrolytic capacitor is 
suitable for filter curcuits of d-c high power supplies. Also 
ideal for all other filters and coupling curcuits, especially with 
attractive price. 


Features 


Withstand high ripple current 

Compact size with height less than 80mm (3.15’’) 
Foil tab and terminal is welded construction. 

Long life of 1000 hours at 85°C 

Wide operating temperature -40 to +85°C 


Electrical Specifications 


1) Operating Temperature Range: -40°C to +85°C 

2) Rated Working Voltage Range: 25WV. to 100WV, DC 

3) Capacitance Tolerance: -10 to +50% 

4) DC Leakage Current: I=0.03CV(uA) or 5mA whichever is 
the smaller. DC leakage current shall be measured after 
5 minutes application of the rated d-c working voltage 
at 25°C 

5) Surge Voltage and Tanéd: 


Working Volt. 


Surge Volt. 


(Capacitance and tané shall be measured at 120Hz and 20°C.) 


6) Low Temperature Stability: Impedance ratio between low 
temperature and 20°C at 120Hz shall be within the follow- 
ing maximum value: 


-40°C/+20°C 


12 


Mechanical Specifications 


1) Solderability: When the terminal to be used for being soldered 
is dipped for 2+0.5 seconds in the methanol or isopropy! 
alcohol solution (10+2%) of rosin, then dipped for 2+0.5 
seconds in the soldering bath containing the soft solder 
molten at 230+5°C, the part not soldered shall not exceed 
1/4 the portion dipped. 
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7) Load Life Test: After 1000 hour application of d-c working 
voltage with ripple current at 85°C, the capacitor shall 
meet the following limits: 


m Capacitance change ......... Within 20% of the initial mea- 
sured value 

mh Tam O's ete s Less than 150% of the initial specified value 

™ DC leakage current ........ Less than the initial specified 
value 


8) Ripple Current: 
Permissible r-m-s ripple current at 120Hz,40°Cis listed in 
the standard products table on page IV-41, 
In other than 40°C temperature operating, the permissible 
r-m-s ripple current shall be multiplied by the following 
coefficient. 


- Coefficient 


2) Standard Marking Item: Rated capacitance, Rated working 
voltage, Symbol of MATSUSHITA( A), Symbol of elec- 
trolytic capacitor (CE), Part No., Date Code. 
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Dimensions 


Standard Products Table 


3-5X8 
(197% .315) 


(0.472+ .04) 


50¢(1.97) 


Black-negative 


65(2.56) 


74(2.91) 


63¢(2.48) 


ECE-M25R223 0 


76(2.99) 


86(3.39) 


45(1.77) 
58(2.28) 


Unit: mm (inch) 


(1.97 x 2.36) 


-ECE-M35R1530 


2230 


(1.97 x 2.36) 
(1.97 x 3.15) 


ECE-M50R103 o 
1530 
223 0 


(1.97 x 2.36) 
(1.97 x 3.15) 
(2.48 x 3.15) 


ECE-M63R682 0 
103 0 
1530 


(1.97 x 2.36) 
(1.97 x 3.15) 
(2.48 x 3.15) 


ECE-M80R472 o 
6820 
1030 


(1.97 x 2.36) 
(1.97 x 3.15) 
(2.48 x 3.15) 


ECE-M100R332 0 
4720 
682 0 


(1.97 x 2.36) 
(1.97 x 3.15) 
(2.48 x 3.15) 
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For Computer Power Supply 


GS-series for Compact Purpose 
GH-series for High Ripple 


Features 

= Excellent high-temperature load characteristics at +85°C 
and withstanding high ripple current 

= Fine electrical connection with lead terminals due to 
caulking-and-welding methods 

® Compact GS-series 40 to 50% smaller than our standard 
type of GB-series (previous products) 

@ Wide capacitance range of 220 to 470,000uUF 

@ Safety vent of top-molded providing a highest degree of 
reliability 

@ Nonflammable sealing terminal board assuring UL-492 
(SE1) specification. 


Application 


1) For power supply filters of computers, rectifiers, etc. 

2) For various kinds of control equipment 

3) For industrial equipment such as high-class amplifiers that 
require large output, high performance and high reliability 


Electrical Specifications 


1) Operating Temperature Range: -25°C to +85°C 

2) Storing Temperature Range: -40°C to +85°C 

3) Capacitance Tolerance: 6.3V ~ 80V.W -10~+100% 

100V~350V -10~+75% 
400V~450V = -10~+50% 

4) Surge Voltage and Tané: Surge voltage and tané are listed 
in Standard Products Table on 
pp.IV-43~46. 

5) Leakage Current: 

I= 0.02CVuA or 5mA whichever is the smaller 
Leakage current shall be measured after 5 minutes applica- 
tion of the rated d-c working voltage. In the formula, 
CV = rated cap. x rated working volt. 
6) Load Life Test: 1,000 hours at +85°C 
After the testing for 1,000 hours at 85°C with maximum 
specified ripple current, the capacitor shall meet the 
following limits: 

@® Cap. change: Within +15% of the initial measured value 

@® Tan6é: Less than 150% of the specified value 

® Leakage current: Less than the initial specified value 


Mechanical Specifications 


1) Standard Marking Item: Rated capacitance, Rated work- 
ing voltage, Symbol of MATSUSHITA (A), Manufactured 
date code, Symbol of electrolytic capacitor (CE), Operating 
temperature range, Part No. 
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(6.3 to 160WV.DC 470 to 470,000uF) 
(6.3 to 450WV.DC 220 to 180,000uF) 


7) Shelf Life Test: After storage for 1,000 hours at +85°C 
with no voltage applied, leakage current, capacitance and 
tand shall meet the same limits specified in the Load Life 
Test 6). 

8) Maximum Ripple Current: The maximum allowable r-m-s 
ripple current are specified under the condition of 120Hz 
and +20°C in the Standard Products Table pp.1V-43~45. If 
the maximum ripple current of GS series will not be 
suitable, GH series will be preferable. 
Temperature-frequency conversion shall be performed by 
multiplying the coefficient in the following table 


f Coefficient || (0.67 | 0.6 | 0.33 | 


[ Goetfcent | 08 | tt | 13 | 14 | 


2) Screw Torque: Screw torque of lead terminal shall with- 


stand 50kg/cm. 
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Dimensions 
it: inch 
GB-type terminal GA-type terminal Linton en 


; hexagon bolt + screw (1.S.O) 
Insulating Sleeve 5mm screw (1.S.0) Insulating Sleeve Bax Olwith internal dear washer! 


(three washers two nuts) (.147x.394) 
Safety 


= as 
5 3 
x x 
@ © 
i= E 
> = 
6 ri 
a a 


7 . 
(276) max. Polarity mark 


| caseo | 355| 51 | 64 | 77 | 90_| 
See 13 | 22 | 266) Ste | 35 
(.512)| (.866)| (1.130)| (1.250)| (1.378) 


Mounting Ware 


Unit: mm{(inch) 


37 _ | 32.5 
(1.456) |(1.28) 


43 | 38.0 
(1.693) }(1.50) 
0 4 


5 44.5 
(1.970) |(1.75) 


s S56 | 50.8 
(2.195) |(2.00) 


(For 35mm dia) 


(For 51 to 90mm dia) 


Be Saree OO Sh terminal from Pe Giaype terminal 
Standard Products Table wha B: GB-type terminal 


22,000 ECE-GO0JS223B 35.5 x 53:(1.397 x 2.09) 
33,000 ECE-GO0JS333B ; 35.5 x 82 (1.397 x 3.23) 
47,000 ECE-GHI0JS473B ‘ 35.5 x 82 (1.397 x 3.23) 


68,000 ECE-GHI0JS683B ; 51 x 63 (2.01 x 2.48) 
100,000 ECE-GLI0JS104B 51 x 82 (2.01 x 3.29) 
150,000 ECE-GHI0JS154B 51 x 125 (2.01 x 4.92) 
220,000 ECE-GHLI0JS224B 64 x 102 (2.52 x 4.02) 
330,000 ECE-GLI0JS334B 77 x 102 (3.03 x 4.02) 
470,000 ECE-GO0JS474B 77 x 145 (3.03 x 5.71) 


IV—43 A MaTSUSHITA ELECTRIC 


' LARGE ALUMINUM ELECTROLYTICS 


(Standard products table continued) 


35.5 x 82 (1.397 x 3.23) 
35.5 x 82 (1.397 x 3.23) 
35.5 x 102 (1.397 x 4.02) 


22,000 ECE-GO1AS223B 
33,000 ECE-GO)1AS333B 
47,000 ECE-GO)1AS473B 


68,000 
100,000 
150,000 
220,000 
330,000 


ECE-GL11AS683B 
ECE-GL11AS104B 
ECE-GO)1AS154B 
ECE-GO1AS224B 
ECE-GU1AS334B 


51 x 82 (2.01 x 3.23) 

51 x 102 (2.01 x 4.02) 
64 x 102 (2.52 x 4.02) 
64 x 125 (2.52 x 4.92) 
77 x 125 (3.03 x 4.92) 


470,000 ECE-GO1AS474B © 90 x 145 (3.54 x 5.71) 


35.5 x 53 (1.392 x 2.09) 
35.5 x 8.2 (1.392 x 3.23) 
35.5 x 102 (1.392 x 4.02) 


15,000 ECE-GO1CS153B 
22,000 ECE-GO1CS223B 
33,000 ECE-GU11CS333B 


47,000 
68,000 
100,000 
150,000 
220,000 
330,000 


ECE-GO11CS473B 
ECE-GL1CS683B 
ECE-GO1CS104B 
ECE-GL1CS154B 
ECE-GO)1CS224B 
ECE-GO)1CS334B 


51 x 82 (2.01 x 3.23) 

51x 102 (2.01 x 4.02) 
51x 125 (2.01 x 4.92) 
64 x 125 (2.52 x 4.92) 
77 x 125 (3.03 x 4.92) 
90 x 145 (3.54 x 5.71) 


10,000 ECE-GO1ES103B 
15,000 ECE-GL1ES153B 
22,000 ECE-GO1ES223B 


35.5 x 82 (1.397 x 3.23) 
35.5 x 82 (1.397 x 3.23) 
35.5 x 102 (1.397 x 4.02) 


33,000 
47,000 
68,000 
100,000 
150,000 


ECE-GD1ES333B 
ECE-GO1ES473B 
ECE-GO1ES683B 
ECE-GO1ES104B 
ECE-GL1ES154B 


51 x 82 (2.01 x 3.23) 

51 x 102 (2.01 x 4.02) 
64 x 102 (2.52 x 4.02) 
77 x 102 (3.03 x 4.02) 
77 x 125 (3.03 x 4.92) 


220,000 ECE-GO1ES224B 90 x 145 (3.54 x 5.71) 


6,800 ECE-GL1VS682B 
10,000 ECE-GO11VS103B 
15,000 ECE-GO1VS153B 


35.5 x 82 (1.397 x 3.23) 
35.5 x 82 (1.397 x 3.23) 
35.5 x 102 (1.397 x 4.02) 


22,000 
33,000 
47,000 
68,000 
100,000 
150,000 


ECE-GO1VS223B 
ECE-GO1VS333B 
ECE-GO11VS473B 
ECE-GO1VS683B 
ECE-GO11VS104B 
ECE-GO1VS153B 


51 x 82 (2.01 x 3.23) 

51 x 102 (2.01 x 4.02) 
64 x 102 (2.52 x 4.02) 
64 x 125 (2.52 x 4.92) 
77 x 125 (3.03 x 4.92) 
90 x 145 (3.54 x 5.71) 


4,700 ECE-GO)1GS472B 
6,800 ECE-GL1GS682B 
10,000 ECE-GL1GS103B 
15,000 ECE-GH11GS153B 


35.5 x 53 (1.397 x 2.09) 
35.5 x 82 (1.397 x 3.23) 
35.5 x 82 (1.397 x 3.23) 
35.5 x 102 (1.397 x 4.02) 


22,000 
33,000 
47,000 
68,000 
100,000 
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ECE-GH11GS223B 
ECE-GU11GS333B 
ECE-GO11GS473B 
ECE-GO)1GS683B 
ECE-GO1GS104B 


51 x 82 (2.01 x 3.23) 

51 x 125 (2.01 x 4.92) 
64 x 102 (2.52 x 4.02) 
77 x 102 (3.03 x 4.02) 
77 x 145 (3.03 x 5.71) 
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Standard Products Table (Continued) 


Cap. 
(uF) 


3,300 
4,700 
6,800 
10,000 
15,000 
22,000 
33,000 
47,000 
68,000 


2,200 
3,300 
4,700 
6,800 
10,000 
15,000 
22,000 
33,000 
47,000 
68,000 


2,200 
3,300 
4,700 
6,800 
10,000 
15,000 
22,000 
33,000 
47,000 


1,000 
2,200 
3,300 
4,700 
6,800 
10,000 
15,000 
22,000 


470 

680 
1,000 
2,200 
3,300 
4,700 
6,800 
10,000 
15,000 


Part No. 


ECE-GLI1HS332B 
ECE-GLI1HS472B 
ECE-GL1HS682B 
ECE-GL1HS103B 
ECE-GO1HS153B 
ECE-GO1HS223B 
ECE-GD1HS333B 
ECE-GL1HS473B 
ECE-GL1HS683B 


ECE-GO1JS222B 
ECE-GO1JS332B 
ECE-GO1JS472B 
ECE-GO11JS682B 
ECE-GO1JS103B 
ECE-GL1JS153B 
ECE-GL11JS223B 
ECE-GO11JS333B 
ECE-GU11JS473B 
ECE-GO1JS683B 


ECE-GO1KS222B 
ECE-GD1KS332B 
ECE-G01KS472B 
ECE-GO1KS682B 
ECE-GO1KS103B 
ECE-GO1KS153B 
ECE-GO1KS223B 
ECE-GO11KS333B 
ECE-GO1KS473B 


ECE-GD2AS102B 
ECE-GO2AS222B 
ECE-GXJ2AS332B 
ECE-GO2AS472B 
ECE-GLI2AS682B 
ECE-GOJ2AS103B 
ECE-GO2AS153B 
ECE-GUO12AS223B 


ECE-GL12CS471B 
ECE-GU12CS681B 
ECE-GL12CS102B 
ECE-GO2CS222B 
ECE-GL12CS332B 
ECE-GO2CS472B 
ECE-GL2CS682B 
ECE-GU2CS103B 
ECE-GH12CS153B 


Tané 
max. 
(120 Hz) 


0.50 
0.50 
0.50 
0.50 
0.50 
0.75 
0.75 
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Permissible 
ripple at 40°C 


120 Hz (A) 


Dimensions mm (inch) 


35.5 x 82 (1.397 x 3.23) 
35.5 x 82 (1.397 x 3.23) 


51 x 63 (2.01 x 2.48) 
51 x 82 (2.01 x 3.23) 
51x 125 (2.01 x 4.92) 
64 x 102 (2.52 x 4.02) 
77 x 102 (3.03 x 4.02) 
77 x 145 (3.03 x 5.71) 


35.5 x 53 (1.397 x 2.09) 
35.5 x 82 (1.397 x 3.23) 
35.5 x 82 (1.397 x 3.23) 
35.5 x 102 (1.397 x 4.02) 
51 x 82 (2.01 x 3.23) 
51 x 102 (2.01 x 4.02) 
64 x 102 (2.52 x 4.02) 
77 x 102 (3.03 x 4.02) 
77 x 145 (3.03 x 5.71) 
90 x 145 (3.54 x 5.71) 


35.5 x 82 (1.397 x 3.23) 

35.5 x 82 (1.397 x 3.23) 

35.5 x 102 (1.397 x 4.02) 
51 x 82 (2.01 x 3.23) 
51 x 102 (2.01 x 4.02) 
64 x 102 (2.52 x 4.02) 
77 x 102 (3.03 x 4.02) 
77 x 145 (3.03 x 5.71) 
90 x 145 (3.54 x 5.71) 


35.5 x 53 (1.397 x 2.09) 
35.5 x 82 (1.397 x 3.23) 
51 x 63 (2.01 x 2.48) 
51 x 82 (2.01 x 3.23) 
51 x 102 (2.01 x 4.02) 
64 x 102 (2.52 x 4.02) 
77 x 102 (3.03 x 4.02) 
77 x 145 (3.03 x 5.71) 


35.5 x 53 (1.397 x 2.09) 

85:5) 82 (1397 x 3:23) 

35.5 x 82 (1.397 x 3.23) 
51 x 82 (2.01 x 3.23) 
51 x 102 (2.01 x 4.02) 
64 x 102 (2.52 x 4.02) 
77 x 102 (3.03 x 4.02) 
77 x 145 (3.03 x 5.71) 
90 x 145 (3.54 x 5.71) 
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LARGE ALUMINUM ELECTROLYTICS 


GH Series 


A: GA-type terminal 
Standard Products Table 


B: GB-type terminal 


O shows terminal form 


33000 
47000 
100000 
220000 


ECE-G 00JH333B 
473B 
104B 
224B 


51 x 102 
51x 125 
77x 128 
90 x 145 


(2.01 x 4.02) 
(2.01 x 4.92) 
(3.03 x 4.92) 
(3.54 x 5.71) 


22000 
33000 
47000 
100000 


1AH223B 
333B 
473B 
104B 


22000 
33000 
47000 
100000 


1CH223B 
333B 
473B 
104B 


51 x 102 
51x 125 
64 x 102 
TIX 125 


51x 125 
64 x 102 
77 x 102 
90 x 145 


(2.01 x 4.02) 
(2.01 x 4.92) 
(2.51 x 4.02) 
(3.03 x 4.92) 


(2.01 x 4.92) 
(2.52 x 4.02) 
(3.03 x 4.02) 
(3.54 x 5.71) 


10000 
22000 
33000 
47000 


ECE-G 01EH103B 
223B 
333B 
473B 


10000 
22000 
33000 
47000 


ECE-G 01VH103B 
223B 
333B 
473B 


51 x 102 
64 x 125 
777X125 
77 x 125 


(2.01 x 4.02) 
(2.52 x 4.92) 
(3.03 x 4.92) 
(3.03 x 4.92) 


51x 125 
77 x 102 
77 x 135 
90 x 145 


4700 
10000 
22000 


ECE-GO1HH472B 
103B 
223B 


4700 
10000 
22000 


ECE-GO11JH472B 
103B 
223B 


3300 
4700 
10000 


1000 
2200 
3300 
4700 


ECE-GO 1KH332B 
472B 
103B 


ECE-GO2AH102B 
222B 
332B 
472B 


51 x 102 


51 x 102 
64 x 102 
77 x 125 


(2.01 x 4.92) 
(3.03 x 4.02) 
(3.03 x 5.39) 
(3.54 x 5.71) 


(2.01 x 4.92) 
(2.51 x 4.02) 
(3.03 x 4.92) 


77 x 102 
90 x 145 


(2.01 x 4.02) 
(3.03 x 4.02) 
(3.54 x 5.71) 


51 x 102 
64 x 102 
77 x 125 


(2.01 x 4.02) 
(2.52 x 4.02) 
(3.03 x 4.92) 


1000 
2200 
3300 
4700 


ECE-G02CH102B 
222B 
332B 
472B 


1000 
2200 
3300 


ECE-GO2DH102B 
222B 
332B 


470 
1000 
2200 


ECE-GO2EH471B 
102B 
222B 


470 
1000 
2200 


ECE-GO2FH471B 
102B 
222B 


330 
470 
1000 


ECE-GO2VH331B 
471B 
102B 


220 
330 
470 
1000 


ECE-GO2GH221B 
331B 
471B 
102B 


51 x 102 
64 x 102 
77 x 102 
77 x 125 


64 x 102 
77x 125 
77 x 125 
90 x 145 


64 x 102 
77 x 125 
90 x 145 


(2.01 x 4.02) 
(2.52 x 4.02) 
(3.03 x 4.02) 
(3.03 x 4.92) 


(2.52 x 4.02) 
(3.03 x 4.92) 
(3.03 x 5.31) 
(3.54 x 5.71) 


(2.52 x 4.02) 
(3.03 x 5.31) 
(3.54 x 5.71) 


51 x 102 
64 x 125 
77 x 125 


(2.01 x 4.02) 
(2.52 x 4.92) 
(3.03 x 4.92) 


51 x 125 
77 x 102 
90 x 145 


(2.01 x 4.92) 
(3.03 x 4.02) 
(3.54 x 5.71) 


Note: = Mounting ware available upon request 


220 
330 
470 
1000 
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ECE-GO2WH221B 
331B 
471B 
102B 


51x 125 
64 x 125 


PIES 125 


51 x 102 
64 x 102 
77 x 102 
77x 125 


(2.01 x 4.92) 
(2.52 x 4.92) 
(3.03 x 4.92) 


(2.01 x 4.02) 
(2.52 x 4.02) 
(3.03 x 4.02) 
(3.03 x 4.92) 


51c 102 
64 x 125 
77 x 102 
V7IXAZ5 


= Dimensions L subject to change shorter without notice 
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(2.01 x 4.02) 
(2.52 x 4.92) 
(3.03 x 4.02) 
(3.03 x 4.92) 


SOLID TANTALUM ELECTROLYTICS 


Dipped Tantalum 


The dipped tantalum capacitor has been developed to meet 
sufficiently the requirements of entertainment equipment, 
proving excellent electrical and mechanical protection, a high 
degree of stability, good humidity characteristics and very 
little capacitance change over a wide operating temperature 
range from -55°C to +85°C at attractive price. 


Features 


B® Excellent characteristics equivalent to metal-cased solid 
tantalum capacitors 


@ Small in size and light in weight 
® No crack in resin and no increase of leakage current against 
mechanical shock 


@ Easy mounting on printed circuit board due to uniformity 
of the specified lead spacings 

= No deterioration even after a long-term shelf-life test 

® Dipped with nonflamable resin 

@ Easy reading for digital marking 


Electrical Specifications 

1) Operating Temperature Range: 
2) Rated Working Voltage Range: 3.15WV to 35WV.DC 

3) Rated Capacitance Range: 0.47 to 100uF 
+20%(-20~+40% for CV=10 or less) 


-55°C to +85°C 


4) Capacitance Tolerance: 
5) Surge Voltage and Tané: 


I=0.02CV or 1A whichever is the 
greater 


Leakage current shall be measured after 5-minute applica- 
tion of the rated d-c voltage. 


6) Leakage Current: 


Mechanical Specifications 


1) Lead Pull Strength: Capacitor leads shall withstand a 
steady pull Of 0.5kg(1.1 Ibs) applied axially to the leads 
of the capacitor for a period of 10 seconds. 

2) Lead Bend Strength: Capacitor leads shall withstand the 
following bend test: Secure the capacitor in a vertical 
pisition subjecting the lead to an axial pull of 0.5kg (1.1 
lbs). Bend the body of the capacitor to one direction by 
90° and back to the original position, and then 90°-to the 
opposite direction. 
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rays 


7) Low and High Temperature Stability: 


-15% max +15% max 


0.2CV or 10uA 
whichever is the greater 


Cap. Change 


Leakage 
Current 


8) Humidity Test: 
95%RH with no working voltage applied the capacitor shall 
meet the following limits: 

@ Cap. change: Within 15% of the initial measured value 


After testing for 500 hours at 40°C, 90~ 


= Tand: Less than 150% of the initial specified value. 
™ Leakage Current: Less than 150% of the initial specified 
value. 
9) Load Life Test: 1,000 hours at +85°C 

After testing for 1,000 hours at +85°C, the capacitor shall 

meet the following limits: 

@ Cap. change: Within +10% of the initial measured value 

= Tan6: Less than the initial specified value 

™ Leakage Current: Less than 125% of the initial specified 
value. 


3) Solderability: The lead shall be immersed into a flux for 
2+0.5 seconds and then immersed in the molten solder at 
230+5°C to 4+0.5mm (0.157+0.02’’) from the capacitor 
body for 2+0.5 seconds. 

The flux is composed of 10% by weight of rosin and methy| 
or isopropyl alcohol. Solder composition is 63% Tin and 
37% Lead. 

The dipped surface of the leads shall be at least % covered 
with new, smooth solder. 
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SOLID TANTALUM ELECTROLYTICS 


Marking 

e Rated Voltage: Printed digits 
e Capacitance Printed digits 
e Polarity (® Side) 


Dimensions 


10(.394) 
min. S \ 


Unit: mm (inch) 


55] 60 | 65 | 7.0 
(.217) | (.236) | (.256) _ (.276) 


25 3.5 | 3.5 
(.098) | (.138) | (.138) 


Standard Products Table 


Marking Example 


Rated Voltage (V) 


Capacitance (uF) 


Part number in brackets [ ] are description of substitutes. For example, the substitute of a 
capacitor for 3.15V and 0.47uF is shown as [ECS-Z16EFR47] , which is common to the part 


number of the capacitor for 16V, 0.47uF. 


Part Number (V, DC) 


Surge Volt. 


Dimensions. 


~ Lomax. 


Polarity (+) 


mm (inch) 


i Lead Spacing - 


[ECS-Z16EFR47Q] 
[ECS-Z16EFR68Q] 
[ECS-Z10EF1Q] 
[ECS-Z6EF1R50] 
ECS-Z3EF2R20 
ECS-Z3EF3R30 
[ECS-Z6EF4R7Q] 
ECS-Z3EF6R80 
ECS-Z3EF 100 
[ECS-Z6EF 150] 
[ECS-Z6EF22Q] 
ECS-Z3EF330. 
ECS-Z3EF470 
ECS-Z3EF680 
ECS-Z3EF 1000 
[ECS-Z16EFR47Q0] | 
[ECS-Z16EFR68Q] | 
[ECS-Z10EF1Q] 
ECS-Z6EF1R50 
[ECS-Z10EF2R2Q] 
[ECS-Z10EF3R3Q] 
ECS-Z6EF4R70 
ECS-Z6EF6R80 
[ECS-Z10EF 100] 
ECS-Z6EF 150 
ECS-Z6EF220 
ECS-Z6EF330 
ECS-Z6EF470 
ECS-Z6EF680 
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[4.5 (.177)] 


[4.5 (.177)] 
[4.5 (.177)] 
[4.5 (.177)] 
4.5 (.177) 
4.5 (.177) 
[5.0 (.197)] 
5.0 (.197) 
5.0 (.197) 


- [5.5 (.217)] 
[5.5 (.217)] 


5.5 (.217) 
6.0 (.236) 
6.5 (.256) 
7.0 (.276) 


[7.0 (.276)] 
[7.0 (.276)] 
[7.0 (.276)] 
[7.0 (.276)] 
7.0 (.276) 
7.0 (.276) 
[8.0 (.315)] 
8.0 (.315) 
8.0 (.315) 
[9.0 (.354)] 
[9.0 (.354)] 
9.0 (.354) 
10.0 (.394) 


11.0 (.433) 
| 12.0 (.472) 


[1.5 (.059)] 


| [1.5 (.059)] 


[1.5 (.059)] 
[1.5 (.059)] 
1.5 (.059) 
1.5 (.059) 
[2.5 (.098)] 
2.5 (.098) 
2.5 (.098) 
[2.5 (.098)] 
[2.5 (.098)] 
2.5 (.098) 
2.5 (.098) 
3.5 (.138) 
3.5 (.138) 


(4.5 (.177)1 


[4.5 (.177)] 
[4.5 (.177)] 
4.5 (.177) 


[5.0 (.197)] | 


[5.0 (.197)] 
5.0 (.197) 
5.0 (.197) 


[5.5 (.217)] | 


5.5 (.217) 
5.5 (.217) 
6.0 (.236) 
6.5 (.256) 
7.0 (.276) 


[7.0 (.276)] 
[7.0 (.276)] 
[7.0 (.276)] 
7.0 (.276) 
[8.0 (.315)] 
[8.0 (.315)] 
8.0 (.315) 
8.0 (.315) 
[9.0 (.354)] 
9.0 (.354) 
9.0 (.354) 
10.0 (.394) 
11.0 (.433) 
12.0 (.472) 


[1.5 (.059)] 
[1.5 (.059)] 
[1.5 (.059)] 
1.5 (.059) 
[2.5 (.098)] 
[2.5 (.098)] 
2.5 (.098) 
2.5 (.098) 


| [2.5 (.098)] 


2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
3.5 (.138) 
3.5 (.138) 
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SOLID TANTALUM ELECTROLYTICS 


Part | 


[ECS-Z16EFR470] 


[ECS-Z16EF R680] 
ECS-Z10EF10 

[ECS-Z16EF1R5Q] 
ECS-Z10EF2R20 
ECS-Z10EF3R30 
ECS-Z10EF4R70 
ECS-Z10EF6R80 
ECS-Z10EF 100 
ECS-Z10EF 150 
ECS-Z10EF220 
ECS-Z10EF330 
ECS-Z10EF470 


[4.5(.177)] 


[4.5 (.177)] 
4.5 (.177) 
[5.0 (.197)] 
5.0 (.197) 
5.0 (.197) 
5.0 (.197) 
5.5 (.217) 
5.5 (.217) 
6.0 (.236) 
6.5 (.256) 
7.0 (.276) 
7.0 (.276) 


ECS-Z16EFR470 
ECS-Z16EF R680 
[ECS-Z25EF1Q] 
ECS-Z16EF1R50 
[ECS-Z25EF2R2Q] 
ECS-Z16EF3R30 
ECS-Z16EF4R70 
ECS-Z16EF6R80 
ECS-Z16EF 100 
ECS-Z16EF 150 
ECS-Z16EF220 
ECS-Z16EF330 


[7.0 (.276)] 
7.0 (.276) 
[8.0 (.315)] 
8.0 (.315) 
8.0 (.315) 
8.0 (.315) 
9.0 (.354) 
9.0 (.354) 
10.0 (.394) 
11.0 (.433) 
12.0 (.472) 
12.0 (.472) 


[7.0 (.276)] 


[1.5 (.059)] 
1.5 (.059) 
[2.5 (.098)] 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
3.5 (.138) 
3.5 (.138) 
3.5 (.138) 


4.5 (.177) 
4.5 (.177) 
[5.0 (.197)] 
5.0 (.197) 
[5.0 (.197)] 
5.0 (.197) 
5.5 (.217) 
5.5 (.217) 
6.0 (.236) 
6.5 (.256) 
7.0 (.276) 
7.0 (.276) 


7.0 (.276) 
7.0 (.276) 
[8.0 (.315)] 
8.0 (.315) 
[8.0 (.315)] 
8.0 (.315) 
9.0 (.354) 
9.0 (.354) 
10.0 (.394) 
11.0 (.433) 
12.0 (.472) 
12.0 (.472) 


1.5 (.059) 
1.5 (.059) 
[2.5 (.098)] 
2.5 (.098) 
[2.5 (.098)] 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
3.5 (.138) 
3.5 (.138) 
3.5 (.138) 


" [ECS-Z35EF R470] 
[ECS-Z235EF R680] 
ECS-Z25EF 10 
ECS-Z25EF 1R50 
ECS-Z25EF2R20 
ECS-Z25EF3R30 
ECS-Z25EF4R70 
ECS-Z25EF6R80 
ECS-Z25EF 100 
ECS-Z25EF 150 


[5.0 (.197)] 
[5.0 (.197)] 
5.0 (.197) 
5.0 (.197) 
5.0 (.197) 
5:5: (1217) 
6.0 (.236) 
6.5 (.256) 
7.0 (.276) 
7.0 (.276) 


[8.0 (.315)] 
[8.0 (.315)] 
8.0 (.315) 
8.0 (.315) 
8.0 (.315) 
9.0 (.354) 
10.0 (.394) 
11.0 (.433) 
12.0 (.472) 
12.0 (.472) 


[2.5 (.098)] 
[2.5 (.098)] 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
3.5 (.138) 
3.5 (.138) 
3.5 (.138) 


ECS-Z35EF R470 
ECS-Z35EF R680 
ECS-Z35EF 10 

ECS-Z35EF1R50 
ECS-Z35EF2R20 
ECS-Z35EF3R30 
ECS-Z35EF4R70 
ECS-Z35EF6R80 


5.0 (.217) 
5.0 (.217) 


5.0 (.217) 
5.5) (.217) 
6.5 (.236) 
6.5 (.236) 
6.5 (.236) 
7.0 (.276) 


8.0 (.315) 
8.0 (.315) 
8.0 (.315) 
9.0 (.354) 
11.0 (.433) 
11.0 (.433) 
11.0 (.433) 
12.0 (.472) 


2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
2.5 (.098) 
3.5 (.138) 
3.5 (.138) 
3.5 (.138) 
3.5 (.138) 
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[1.5 (.059)] 


SOLID TANTALUM ELECTROLYTICS 


Miniature Solid Tantalum 
Type EA & EG 


The subminiature solid tantalum capacitors are the result of 
much research and superior techniques. 

Requiring very little space, they are suitable for radios, tele- 
visions, and other electronic applications. Two types are avail- 
able, EA-series with axial leads and EG-series with single-ended 
leads. 


Features 


= Excellent performance in severe environment 
@ Very small in size 
® Stable electrical characteristics 


Electrical Specifications 


1) Operating Temperature Range: -55°C to +85°C 
2) Rated Working Voltage Range: 3.15WV to 35WV.DC 
3) Rated Capacitance Range: 0.047 to 470uF 


4) Capacitance Tolerance: -20 to +40% 
Capacitance tolerance +20% is also available upon request. 
5) Surge Voltage: 


6) Tané: Tané is listed in the Standard Products Table on 
pp.IV-52~IV-54. (Capacitance and tané shall be measured 
at 120Hz and 25°C) 

7) Leakage Current: 


I= 0.02CV or 1uA whichever is the greater 
Leakage current shall be measured after 5-minute application 
of the rated d-c working voltage. 


8) Low and High Temperature Stability: 


=> 


15% max. 


I=0.2CV or 10uUA max. 
whichever is the greater 


15% max. 


Cap. Change 


Leakage 
Current 


9) Life Test: After testing for 1,000 hours at 85°C with the 
working voltage, the units shall meet the followings when 
measured at room temperature. 

@ Cap. change: Within +10% of the initial measured value 
m™ Tanéd: Less than the specified value 

m@ Leakage current: Less than 125% of the initial specified 


value 


=> 
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10) Humidity Test: Capacitor shall be subjected to continuous 
500+4-hour application of the rated d-c working voltage at 
40+2°C, 90~95%RH. 

After test, capacitors shall be stabilized at the room 
ambient and leakage current, capacitance, and Tan 6 shall 
be measured. Capacitors shall meet the following require- 
ments. 

™ ‘Leakage current: Less than the initial specified value 
®™ Capacitance change: Within +10% of the initial measured 

value 

= Tanéd: Less than 150% of the initial specified value 

11) Surge Voltage Test: Capacitor shall be subjected to con- 
tinuous 1,000 cycles application of the specified surge 
voltages. The temperature of this test shall be 85°C. 
Each cycle shall consist of 30-second surge voltage applica- 
tion followed by a 4%-minute discharge period. Voltage 
application shall be made through a resistor of 1,000 ohms 
in series with the capacitor and the voltage source. After 
the last voltage application cycle, capacitor shall be 
stabilized for at least 4 hours at the room ambient and the 
leakage current, capacitance, and tané shall be measured as 
specified. The capacitor shall meet the following require- 
ments. 
® Leakage current: Less than the initial specified value 
™ Capacitance change: Within +5% of the initial measured 

value 
® Tané: Less than the initial specified value 
@ Visual exam.: There shall be no evidence of mechanical 
damage. 
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SOLID TANTALUM ELECTROLYTICS 


Mechanical Specifications 


1) Lead Pull Strength: The body of the capacitor shall be 


2 


— 


secured, a pull of weights specified in the table below shall 
be applied to each lead. The pulling weight applied to the 
lead shall be gradually increased up to the specified value, 
when the weight shall be maintained at the specified value 
for 10 seconds. After the test, there shall be no loosening of 
the terminals and no permanent damage to the terminals. 
Lead Bend Strength: Each lead shall be bent. The capacitor 
shall be placed in a vertical position and a weight specified 
in the table below shall be applied to each lead. Then the 
capacitor shall be slowly rotated, for approximately 2-1/2 
seconds, in a horizontal position and then returned to the 
vertical position. After the test, there shall be no loosening 
of the terminals and no permanent damage to the terminals. 


0.4~0.5 


0.5 (1.103) | 0.25 (0.552) 


(.0157~.0197) 


0.6~0.8 
(.0236~.0315) 


1.0. (2.205) | 0.5 (1.103) 


3) Solderability: The lead shall be immersed in a flux for 2+1/2 


seconds and then immersed in the molten solder to 
4+0.05mm (.157 +.02’’) from the capacitor body for 2+1/2 
seconds. 

The flux is composed of 10+2% by weight of rosin and 
methyl! alcohol or isopropyl alcohol. Solder composition is 
Sn 63%. The molten solder shall be stirred with a clean, 
stainless-steel paddle to assure that it is at a uniform tem- 
perature of 230+5°C. Following immersion, the leads shall 
be cooled in air. The flux shall be removed from the leads 
by dipping in isopropyl alcohol. After the test, the entire 


Single-Ended Lead Type (EG-series) 


Dimensions 


Vinyl Sleeve 


1 a 


surface of the dip-coated lead shall be examined. The 
dipped surface of the leads shall be at least 3/4 covered 
with new, smooth solder coating. 


4) Heat Shock by Soldering: The leads shall be immersed in 


the flux (see 3) and then immersed in the molten solder, at 
270+5°C, 4+0.5mm (.157+.02") from the capacitor body 
for 2+1/2 seconds. Following immersion, the capacitor is 
cooled at least 2 hours at room temperature. After the test 
leakage current, capacitance, and Tané shall be measured. 
The capacitor shall meet the following requirements. 

@ Leakage current: shall not exceed the applicable specified 

value. 
®@ Capacitance: shall not change more than 3% from the 
value obtained before the test. 

= Tanéd: 
@ Visual exam.: 


shall not exceed the applicable value specified. 
there shall be no evidence of mechanical 


damage. 


5) Vibration Test: The capacitor shall be attached to a suitable 


mounting board. Test for 1-1/2 hours, at amplitude of 0.06” 
maximum total excursion, the frequency being varied 
uniformly over the frequency range, from 10 to 55 to 10 
c-p-s, shall be applied for a period of 45 minutes in each of 
2 mutually perpendicular directions. During the last 30 
minutes of vibration in each direction, the capacitance shall 
be measured several times. The capacitance value shall be 
stable. After the test, there shall be no evidence of visual 


change. 


6) Standard Marking Item: Rated capacitance, Rated working 


voltage, symbol of MATSUSHITA (A), symbol of solid 
tantalum Capacitor(CS), Polarity (Red end-seal), Manu- 
factured Date Code. 


Unit: mm (inch) 


~15(.197 ~.591) 
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Standard Products Table Part numbers in brackets [ ] are description of substitutes. For example, the substitute of a 
(EG series) capacitor for 3.15V and 4.7uF is shown as [ECS-Z16EG4R7] , which is common to the part 
number of the capacitor for 16V, 4.7uF. 


Seerpetiat 


~ [ECS-216EG4R7] ote | 4.0x8.0  (.157x.315) | 2.0(.079) | 0.4 (.016) 
[ECS-Z10EG10] 4.0x8.0  (.157x.315) | 2.0 (.079) 0.4 (.016) 
ECS.Z3EG33 4.0x8.0 (157x315) | 2.0 (.079) 0.4 (.016) 
ECS.Z3EG47 53x10 (029x394) | 2.5 (.098) 0.4 (.016) 
ECS-Z3EG100 7.1%12.5  (.280x 492) | 3.0 (.118) 0.5 (.020) 
[ECS-Z6EG220] 8.0x16 (315x630) 3.5 (.138) 0.6 (.024) 
ECS-Z3EG330 B.0x16  (.315x.630) | 3.5 (.118) 0.6 (.024) 
ECS-Z3EG470 10x20 (394.787) | 4.0 (.154) 0.6 (.024) 
[ECS-225EG3R3] 4.0x8.0  (.157x.316) | 2.0 (.079) 0.4 (.016) 
[ECS-Z16EG4R7] 4.0x8.0  (.157x.315) | 2.0(.079) 0.4 (.016) 
[ECS-Z10EG10] 4.0x8.0  (.157x.315) | 2.0 (.079) 0.4 (.016) 
ECS-26EG33 . 53x10 — (.209x 394) | 2.5 (.098) 0.4 (.016) 
ECS-Z6EG47 | 7.1% 12.5 (.280x 492) 3.0 (.118) 0.5 (.020) 
[ECE-Z10EG100] B.0x16 (315x630) | 3.5 (.138) 0.6 (024) 
ECS-Z6EG220 8.0x16  (.315 x .630) | 3.5 (.138) 0.6 (.024) 
ECS-Z6EG330 10x20 (.394x.787) 4.0 (.154) 0.6 (024) 
[ECS-Z25EG3R3] 4.0x8.0  (.157x.315) | 2.0 (.079) 0.4 (.016) 
[ECS-216EG4R7] 4.0x8.0  (.157x.315) | 2.0 (.079) 0.4 (.016) 
ECS-Z10EG10 ; 4.0x8.0  (.157x.015) 2.0 (.079) 0.4 (.016) 
ECS-Z10EG33 7.4x12.5  (.280x .492) | 3.0 (.118) 0.5 (.020) 
ECS-Z10EG47 7.14%12.5  (.280x 482) | 3.0(.118) 0.5 (.020) 
ECS-Z10EG100 8.0x16  (.315x.630) 3.5 (.118) 0.6 (.024) 
ECS-Z10EG220 10x20 — (.394x..787) | 4.0 (.154) 0.6 (.024) 
| [ECS-235EG1] 4.0x8.0  (.157x. 2.0 (.079) 0.4 (.016) 
[ECS-Z25EG3R3] : 4.0x8.0  (.187x. 2.0 (.079) 0.4 (.016) 
ECS-Z16EG4R7 F 4 4.0 x 8.0 (.157 x . 2.0 (.079) 0.4 (.016) 
ECS.Z16EG10 53x10  (.209x. 2.5 (.098) 0.4 (.016) 
ECS-Z16EG33 7.1%12.5  (.280x. 3.0 (.118) 0.5 (.020) 
[ECS-225EG47] B.0x16 = (.315 x. 3.5 (.138) 0.6 (.024) 
ECS-Z16EG100 80x16  (.315x. 3.5 (.138) 0.6 (.024) 
[ECS-Z35EGR47] 4.0x8.0  (.157x. 2.0 (.079) 0.4 (.016) 
[ECS-235EG1] : 4.0x8.0  (.187x. 2.0 (.079) 0.4 (.016) 
ECS-Z25EG3R3 4.0x8.0  (.157x. 2.0 (.079) 0.4 (.016) 
ECS-Z25EG4R7 53x10  (.209x. 2.5 (.098) 0.4 (.016) 
ECS-Z25EG10 7.1%12.5  (.280x. 3.0 (.118) 0.5 (.020) 
ECS-Z25EG33 8.0x16 (.315x. 3.5 (.138) 0.6 (.024) 
ECS-Z25EG47 8.0x16  (.315x. 3.5 (.138) 0.6 (.024) 
ECS-Z35EGR47 4.0x8.0  (.157x.315) | 2.0 (.079) 0.4 (.016) 
ECS-Z35EG1 4.0x8.0  (.157x. 2.0 (0.78) 0.4 (.016) 
ECS-Z35EG3R3 7.14x125  (.280x. 2.5 (.098) 0.5 (.020) 
ECS-Z35EG4R7 7.4%12.5  (.280x. 2.5 (.098) 0.5 (.020) 
ECS-Z35EG10 B.0x16 (.315x. 3.0 (.118) 0.6 (.024) 
ECS-Z35EG33 10x20 (.394x. 3.5 (.138) 0.6 (.024) 
ECS-Z35EG47 10x20 (.394x. 3.5 (.138) 0.6 (.024) 
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Unit: mm (inch) 


Axial Lead Type ; >a ] 
: Vinyl! Sleeve 

(EA-series) Be tesco —_er | 

ositive Symbo | D6t0.5 02) | 

© *\== O | 

Note: Insulating sleeve color is light yellow. 
Positive is indicated by red. 

Standard Products Table Part numbers in brackets [ ] are description of substitutes. For example, the 
(EA series) substitute of a capacitor for 3.15V and 0.047uF is shown as [ECS-Z25EAR047], 


which is common to the part number of the capacitor for 25V,0.047 uF. 


L.C. 


Dimensions mm (inch) 
(uA max.) ° 


Tané é 
Dox L Lead Wire dd 


0.047. [ECS-Z25EAR047] -20~+40 1.0 ) 0.06 2.0 x 5.0 (.079 x .197) 0.4 (.016) 
0.1 [ECS-Z25EAR1] -20~+40 1.0 0.06  2.0x 5.0 (.079 x .197) 0.4 (.016) 
0.33 [ECS-Z25EAR33] = -20~+40 1.0 0.06 2.0 x 5.0 (.079 x .197) 0.4 (.016) 
0.47. ~[ECS-Z16EAR47] -20~+40 1.0 0.06 2.0x 5.0 (.079 x .197) 0.4 (.016) 
1.0 [ECS-Z10EA1] -20~+40  ~—-:1.0 0.06 2.0 x 5.0 (.079 x .197) 0.4 (.016) 
3:3 ECS-Z3EA3R3 -20~+40 1.0 0.06 2.0x5.0 (.079 x .197) 0.4 (.016) 
4.7 [ECS-Z6EA4R7] +20 1.0 | 0.06 2.7 x 6.3 (.106 x .248) 0.4 (.016) 

10 ECS-Z3EA10 +20 1.0 | 0.06 2.7 x 6.3 (.106 x .248) 0.4 (.016) 

ECS-Z3EA33 +20 2.0 0.06 3.7 x 6.3 (.146 x .248) | 0.4 (.016) 
ECS-Z3EA47 | +20 3.0 0.06 3.7 x 8.5 (.146 x .335) 0.4 (.016) 
ECS-Z3EA100 +20 6.3 0.08 4.7 x 12.5 (.185 x .492) | 0.5 (.020) 
[ECS-Z6EA220] +20 27.6 | : 7.3 x 16.0 (.287 x .630) | 0.6 (.024) 
ECS-Z3EA330 +20 208 7.3 x 16.0 (.287 x .630) | 0.6 (.024) 
ECS-Z3EA470 +20 29.6 y | 7.3 x 16.0 (.287 x .630) 0.6 (.024) 


3.15 


[ECS-Z25EAR047] -20~+40 1.0 E 2.0 x 5.0 (.079 x .197) 0.4 (.016) 
[ECS-Z25EAR1] -20~+40 1.0 f 2.0 x 5.0 (.079 x .197) 0.4 (.016) 
[ECS-Z25EAR33] -20~+40 ~=—-:1.0 ! | 2.0 x 5.0 (.079 x .197) 0.4 (.016) 
[ECS-Z16EAR47] _ -20~+40 1.0 F | 2.0 x 5.0 (.079 x .197) 0.4 (.016) 

| [ECS-Z10EA1] -20~+40 1.0 A 2.0 x 5.0 (.079 x .197) 0.4 (.016) 
[ECS-Z10EA3R3] 220) i, 9 7120 : | 2.7 x 6.3 (.106 x .248) — 0.4-(.016) 
ECS-Z6EA4R7 +20 1.0 d 2.7 x 6.3 (.106 x .248) | 0.4 (.016) 


[ECS-Z10EA10] +20, = 2.0 : 3.7 x 6.3 (.146 x .248) | 0.4 (.016) 
ECS-Z6EA33 +20 ; ; 3.7 x 8.5 (.146 x .335) 0.4 (.016) 
ECS-Z6EA47 +20 | t : 4.7 x 12.5 (.185 x .492) | 0.5 (.020) 

[ECS-Z10EA100] +20 : 7.3 x 16.0 (.287 x .630) | 0.6 (.024) 
ECS-Z6EA220 | | : 7.3 x 16.0 (.287 x .630) 0.6 (.024) 
ECS-Z6EA330 y | 7.3.x 16.0 (.287 x .630) 0.6 (.024) 
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(Continued) 


[ECS-Z25EAR047] 
[ECS-Z25EAR1] 
[ECS-Z25EAR33] 
[ECS-Z16EAR47 
ECS-Z10EA1 
ECS-Z10EA3R3 
[ECS-Z16EA4R7] 
ECS-Z10EA10 
ECS-Z10EA33 
ECS-Z10EA47 
ECS-Z10EA100 
ECS-Z10EA220 


197) 
2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.7 x 6.3 (.106 x .248) 
3.7 x 6.3 (.146 x .248) 
3.7 x 6.3 (.146 x .248) 
4.7 x 12.5 (.185 x .492) 
4.7 x 12.5 (.185 x .492) 
7.3 x 16.0 (.287 x .630) 
7.3 x 16.0 (.287 x .630) 


0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 


[ECS-Z25EAR047] | 


[ECS-Z25EAR1] 
[ECS-Z25EAR33] 
ECS-Z16EAR47 

[ECS-Z25EA1] 
[ECS-Z25EA3R3] 
ECS-Z16EA4R7 

ECS-Z16EA10 

ECS-Z16EA33 
[ECS-Z25EA47] 

ECS-Z216EA100 


2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.7 x 6.3 (.106 x .248) 
3.7 x 6.3 (.146 x .248) 
3.7 x 6.3 (.146 x .248) 
3.7 x 8.5 (.146 x .335) 
4.7 x 12.5 (.185 x .492) 
7.3 x 16.0 (.287 x .630) 
7.3 x 16.0 (.287 x .630) 


0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 


ECS-Z25EAR047 
ECS-Z25EAR1 
ECS-Z225EAR33 
ECS-Z25EAR47 
ECS-Z25EA1 
ECS-Z25EA3R3 
ECS-Z25EA4R7 
ECS-Z25EA10 
ECS-Z25EA33 
ECS-Z25EA47 


2.0 x 5.0 (.079 x .197) 
‘2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.7 x 6.3 (.106 x .248) 
2.7 x 6.3 (.106 x .248) 
3.7 x 6.3 (.146 x .248) 
3.7 x 8.5 (.146 x .335) 
4.7 x 12.5 (.185 x .492) 
7.3 x 16.0 (.287 x .630) 
7.3 x 16.0 (.287 x .630) 


ECS-Z35EAR047 | 
ECS-Z35EAR1 
ECS-Z35EAR33 
ECS-Z35EAR47 
ECS-Z35EA1 
ECS-Z35EA3R3 
ECS-Z35EA4R7 
ECS-Z35EA10 
ECS-Z35EA33 
ECS-Z35EA47 
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2.0 x 5.0 (.079 x .197) 
2.0 x 5.0 (.079 x .197) 
2.7 x 6.3 (.106 x .248) 
2.7 x 6.3 (.106 x .248) 
3.7 x 6.3 (.146 x .248) 
4.7 x 12.5 (.185 x .492) 
4.7 x 12.5 (.185 x .492) 
7.3 x 16.0 (.287 x .630) 
9.0 x 20 (.354 x .787) 
9.0 x 20 (.354 x .787) 


0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024). 


0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.4 (.016) 
0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 


SOLID TANTALUM ELECTROLYTICS 


Miniature Solid Tantalum(Type VH) 


Type VH is a highly reliable hermetic-sealed tantalum elec- 


trolytic capacitor, and ideal for industrial equipment which 
requires high performance. 


Features 


The smallest size 

A solid semi-conductor used as electrolyte 

Stable against temperature change and aging 

Superior frequency characteristics 

Very small leakage current 

Extremely stable even in high humidity due to excellent 
hermetic-sealed terminals 

New procedure and equipment for solid semi-conductor 
baking process 

Meet MIL-C-26655A, CS12 


Electrical Specifications 


1) Operating Temperature Range: 


-55°C to +85°C 


2) Operating Temperature Range With Derating: 


3) Rated Working Voltage Range: 


-56°C to +125°C 
6.3WV to 35WV.DC 


4) Rated Capacitance Range: 1 to 330uF 
5) Capacitance Tolerance: +20% 

Cap. tol. +10% is available upon request. 
6) Surge Voltage and Tan 6: 


* 0.08 for 300uF 
**106 for 300uF 


Notes; 


7) Leakage Current: 


I=0.01CV or 0.5uA whichever is the greater 
Leakage current shall be measured after 5-minute appli- 
cation of the rated d-c working voltage. 


8) Low and High Temperature Stability: 


9) Moisture Resistance: 


3max. 


The specified 
value 


0.08max. 


specified 
value 


Capacitor shall be subjected to con- 
tinuous 120+4-hour application of the rated d-c working 
voltage at 40+2°C, 90~95%RH. After the test, capacitors 
shall, be stabilized at the room ambient and leakage current, 
capacitance, and tand shall be measured. Capacitors shall 
meet the following limits. 


— +158 


™ Leakage current: shall not exceed the applicable spec- 
ified value. 

shall not change more than 5% from the 

value obtained before the test. 

shall not exceed the applicable specified value 


™ Capacitance: 


= Tané: 


10) Temperature and Immersion Cycling: 


1. Temperature cycling: Capacitor shall be tested 5-time 
cycles from step 1 to 4 in accordance with the follow- 
ing table. 


Oo 
-55 78°C 
+15~+35°C 


+30 
+85 75°C 
+15~+35°C 


2. Immersion cycling: After temperature cycling, capaci- 
tors shall be tested twice cycles in accordance with the 
following table. 


fresh water 


saturated solution of 


sodium chloride and 
water 


After completion of the final cycle, capacitors shall be 
thoroughly and quickly washed and surfaces wiped or air- 
blasted clean and dry at least 4 hours. 

After temperature and immersion cycling test, capacitor 
shall meet the following requirements. 

@ Leakage current: shall not exceed the applicable spec- 

ified value. 

shall not change more than 5% from the 
value obtained before the test. 

shall not exceed the applicable specified value. 


@ Capacitance: 
= Tan 6: 
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11) Surge Voltage Test: Capacitors shall be subjected to 1,000 


12 


cycles of the applicable d-c surge voltage specified in 
Standard Products Table on PIV-55. The temperature of this 
test shall be 85°C. Each cycle shall consist of a 30 second 
surge voltage application followed by a 4-1/2 minute dis- 
charge period. 
Voltage application shall be made through a resistance of 
1,000 ohms in series with the capacitor and the voltage 
source. After the last voltage-application cycle, capacitor 
shall be stabilized for at least 4 hours at the room ambient 
and the leakage current, capacitance and tané- shall be 
measured. The capacitor shall meet the following require- 
ments. 
™ Leakage current: shall not exceed the applicable value 
obtained before the test. 
shall not change more than 5% from the 
value obtained before the test. 
™ Tan 6: there shall be no evidence of mechanical damage. 
= Visual examination: there shall be no evidence of 
mechanical damage. 


m= Capacitance: 


Life Test: Capacitor shall be subjected to continuous 1,000 
+12-hour application of the rated d-c working voltage at 


Mechanical Specifications 


1) Lead Pull Strength: The capacitor shall be secured, and 


2 


3) Solderability Test: 


a pull of weight specified in the table below shall then be 
applied to each lead. The: pull shall be applied in one direc- 
tion and shall be increased gradually to the specified pull 
and left at that value for 10 seconds. After the test, there 
shall be no loosening of the terminals and no permanent 
damage to the terminals. 


tiehy Kl 


0.5 (1.103) 


0.25 (.552) 


0.4 ~0.5 (.0157~.0197) 


~— 


0.6 ~0.8 (.0236~.0315) 


1.0 (2.205) 0.5 (1.103) 


Lead Bend Strength: Each lead shall be bent. The capacitor 
shall be placed in a vertical position and a weight specified 
in table shall be applied to one lead. The capacitor shall be 
slowly rotated, in approximately 2-1/2 seconds, in a hori- 
zontal position and then returned to the vertical position. 
After the test, there shall be no loosening of the terminals 
and no permanent damage to the terminals. 

The leads shall be immersed in a flux 
for 2+1/2 seconds and then immersed in the molten solder 
to .079+.002” from the capacitor body for 2+1/2 seconds. 
The flux is composed of 10+2% by weight of rosin and 
methyl alcohol or isopropy! alcohol. Solder composition is 
Sn 63%. The molten solder shall be stirred with a clean, 
stainless-steel paddle to assure that it is at a uniform tem- 
perature of 230+5°C. Following immersion, the leads shall 
be cooled in air. The flux shall be removed from the leads 
by dipping in isopropy! alcohol. After the test, the entire 
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85°C. The impedance of the voltage source, as seen from 
the terminals of each capacitor, shall not exceed ohm value 
approximately equal to the rated d-c working voltage in 
volts. D-c working voltage shall be applied gradually (not 
exceed 5 minutes either by a slow build-up to the voltage or 
through a resistor which shall be shorted out within 5 
minutes). Storage batteries, or an electronic power supply 
shall be used. The voltage regulation shall be within 3%. 
After the test, capacitor shall then be returned to the room 
ambient and leakage current, capacitance, and tan 6 shall 
be measured. 
The capacitors shall then be visually examined for evidence 
of arcing, mechanical damage and obliteration of marking. 
Capacitor shall meet the following limits. 
m™ Leakage current: shall not exceed 125% of the appli- 
cable specified value. 
shall not change more than 10% from the 
value obtained before the test. 
shall not exceed the applicable specified value. 


= Capacitance: 


= Tanéd: 


= Visual examination: there shall be no evidence of 
arcing, mechanical damage and 


marking shall remain legible. 


surface of the dip-coated lead shall be examined. The 
dipped surface of the leads shall be at least 75% covered 
with new, smooth solder coating. 

Heat Shock by Soldering Test: The leads shall be immersed 
in the flux and then immersed in the molten solder, at 
270+5°C, to .079"+.002” from the capacitor body for 
2+1/2 seconds. Following immersion, the capacitor is at 
least 2 hours in room ambient. After the test, leakage 
current, capacitance, and tand shall be measured, the 
capacitor shall meet the following requirements. 

m= Leakage current: shall not exceed the applicable speci- 

fied value. 

shall not change more than 3% from the 
value specified. 

= Tan 6: shall not exceed the applicable value specified. 
# Visual examination: there shall be no evidence of me- 

chanical damage. 


™ Capacitance: 


5) Vibration Test: The capacitor shall be mounted using suit- 


able mounting board. Test for 1-1/2 hours, at amplitude 
of .06” maximum total excursion, the frequency range, 
from 10 to 55 c-p-s and return to 10 c-p-s, shall be traversed 
approximately 1 minute. This motion shall be applied for 
a period of 45 minutes in each of 2 matually perpendicular 
direction. During the last 30 minutes of vibration in each 
direction, the capacitor shall be. measured’ several times. The 
capacitance value shall be stable. After the test, there shall 
be no evidence of visual change. 


6) Standard Marking Item: Rated capacitance, Rated working 
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voltage, Symbol of MATSUSHITA (A), Symbol of solid 
tantaum capacitor (CS), Polarity, Manufactured date code. 
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Dimensions 


Standard P 


ECS-Z. 


© 


roducts Table 


6VH6R8 
6VH 47 
ECS-Z 6VH150 
ECS-Z 6VH330 


ECS-Z 


40+10 


Letip 
575.394) (04) 


40+10 
(1.575+.394) 


3.15 x 6.4 
45x 12.5 
7.1 x 16.0 
9.0 x 20.0 


Unit: mM (inch) 


D¢+0.5 ( 02) 


(.124 x. 
(177Xs 
(.280 x. 
(.354 x. 


252) 


492) 
630) 
787) 


0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 


ECS-Z 10VH4R7 
ECS-Z 10VH 33 
ECS-Z 10VH100 
ECS-Z 10VH220 


3.15 x 6.4 
4.5x 12.5 
7.1 x 16.0 
9.0 x 20.0 


(.124x. 
(77 xe 
(.280 x . 
(.354 x. 


252) 
492) 
630) 
787) 


0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 


ECS-Z 16VH3R3 
ECS-Z 16VH 22 
ECS-Z 16VH 47 
ECS-Z 16VH 68 
ECS-Z 16VH150 


3.15 x 6.4 
4.5x 12.5 
7.1 x 16.0 
7.1 x 16.0 
9.0 x 20.0 


(124). 
(tines 
(.280 x. 
(.280 x. 
(.354 x. 


252) 
492) 
630) 
630) 
787) 


0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 


ECS-Z 20VH 1 
ECS-Z 20VH1R5 
ECS-Z 20VH2R2 
ECS-Z 20VH3R3 
ECS-Z 20VH4R7 
ECS-Z 20VH6R8 
ECS-Z 20VH 10 
ECS-Z 20VH 15 
ECS-Z 20VH 22 
ECS-Z 20VH 33 
ECS-Z 20VH 47 
ECS-Z 20VH 68 
ECS-Z 20VH100 


3.15 x 6.4 
3.15 x 6.4 
3.15 x 6.4 
4.5 x 12.5 
4.5x 12.5 
45x 12.5 
4.5x 12.5 
4.5x 12.5 
7.1 x 16.0 
7.1 x 16.0 
7.1 x 16.0 
9.0 x 20.0 
9.0 x 20.0 


(:124x- 
(124: 
C124ix= 
(CA7T RR 
(AZT XS 
(A77-X.: 
(177%. 
(177-X 
(.280 x. 
(.280 x. 
(.280 x. 
(.354 x. 
(.354 x. 


252) 
252) 
252) 
492) 
492) 
492) 
492) 
492) 
630) 
630) 
630) 
787) 
787) 


0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 


| ECS-Z 35VH1 


ECS-Z 35VH1R5 
ECS-Z 35VH2R2 
ECS-Z 35VH3R3 
ECS-Z 35VH4R7 
ECS-Z 35VH6R8 
ECS-Z 35VH 10 
ECS-Z 35VH 15 
ECS-Z 35VH 22 
ECS-Z 35VH 33 
ECS-Z 35VH 47 


3.15 x 6.4 
4.5x 12.5 
4.5 x 12.5 
4.5 x 12.5 
45x 12.5 
4.5 x 12.5 
7.1 x 16.0 
7.1 x 16.0 
7.1 x 16.0 
9.0 x 20.0 
9.0 x 20.0 
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(.124 x .252) 


(17732 
(.177 x. 
(ATT Xs: 
C177: 
(77x. 
(.280 x . 
(.280 x . 
(.280 x. 
(.354 x. 
(.354 x. 


492) 
492) 
492) 
492) 
492) 
630) 
630) 
630) 
787) 
787) 


0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.5 (.020) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 
0.6 (.024) 


SOLID TANTALUM ELECTROLYTICS 
Molded Tantalum (Type VS) 


These capacitors are fully molded in a rectangular epoxy resin. 
Radial leads on precisely positioned 3.18 mm (.125’’) centers 
provide easy mounting on printed circuit boards. 

Electrical and environmental performance fits the needs of 
computer and industrial users. 


Features 


™ Good space factor due to epoxy cubic type 

@ Projection at bottom for automatic insertion 

= Excellent temperature characteristics and small leakage 
current 

@ Excellent frequency characteristics 

®™ Stable for humidity and load life characteristics 


Electrical Specifications 


1) Operating Temperature Range: -55°C to +85°C 
2) Rated Working Voltage Range: 6.3WV to 50WV.DC 
3) Rated Capacitance Range: 0.68 to 22 uF 


4) Capacitance Tolerance: Standard capacitance tolerance is 
+20%. Capacitance tolerance shall be measured at 25°C 
with a 0.5VAC (r-m-s) 120Hz signal voltage and 1.5V to 
2.0V.DC polarizing voltage applied. 

5) Surge Voltage: 


6) Tan 5: Tan 6 shall be measured at 25°C with O.5WVAC 
(r-m-s) 120Hz signal voltage and 1.5WV to 2.0WVDC 
polarizing voltage applied. 

Tan 6=753CR ~=—-where_ C: farads 
R: ohms 
Tané shall be less than 0.06 


7) Leakage Current: D-C leakage current shall be measured at 
25°C after 5-minute application of the rated d-c working 
voltage from a steady source of power. 
The maximum d-c leakage current shall not exceed the 
value determined from the following formula: 

I=0.01CV or 0.5 microampere, whichever is the greater 

where, I: microampere 

C: microfarads 
V: volts 
Load Life: Capacitor shall be subjected to continuous 
2,000+12 hours application of the rated d-c working voltage 
at 85+2°C. 
The rated d-c voltage shall be continuously applied for the 
full duration of the test. 
Voltage shall be applied gradually from zero to the rated 
voltage for about 5 minutes. After completion of the test, 
the capacitors shall be allowed to stabilize at room tem- 
perature for a minimum of 2 hours. 
@ Leakage Current: shall not exceed 1.25 times the spec- 
ified value 
™ Capacitance: shall not exceed 10% of the initial value. 
™ Tan 6: shall meet the specified value 
™ Impedance: shall not exceed 1.5 times the specified 
value. 
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9) Stability at Low and High Temperature: Capacitor shall be measured for d-c leakage current, capacitance, Tanéd and 
impedance at each of the temperatures specified in the table below. The capacitors shall be brought to thermal stability at 


each test temperature. 


Thermal stability will have been reached when no further change in capacitance is observed between two successive measure- 


ments taken at 15-minute intervals. 


shall not exceed spec. 


+15~+35 value. 


+— 


-55+2 from step 1 within 10% 


shall not exceed spec. shall not exceed spec. 
value. value. 


shall not exceed 0.08 


+15~435 shall not exceed spec. 


] 
shall not exceed spec. shall not exceed spec. 
value. | value. 


a be 
0.1CV or 5uA, 
+8542 whichever is greater 


from step 1 within 10% 


shall not exceed 0.08. 


+ 


shall not exceed spec. 


gh ag value 
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during steps 3 and 5, 
not more than 3% 
from step 1 


T 


shall not exceed spec. shall not exceed spec. 
value. value. 
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SOLID TANTALUM ELECTROLYTICS 


10) Temperature and Immersion Cycling Test: 


(a) Temperature Cyling: | Capacitor shall be tested in 
5 cycles from step 1 to 4 in accordance with the 
following table. 


-55 


+15~+35 
+85 
+15~+35 


(b)Immersion Cycling: After temperature cycling, capaci- 
tors shall be tested in two cycles in accordance with the 
following table. 


fresh water 


saturated solution 
of sodium chlo- 
ride and water 


After completion of the final cycle, capcitors shall be 

thoroughly and quickly washed and all surfaces wiped or 

air blasted clean and dried at least 4 hours. 

After the test, capacitors shall meet the following require- 

ments. 

= Leakage current: shall not exceed spec. value 

™ Capacitance: shall not change more than 5% from the 
value obtained before the test. 

= Tan 6: shall not exceed spec. value. 

a Impedance: shall not exceed 150% of the spec. value. 


Surge Votlage Test: Capacitor shall be subjected to con- 

tinuous 1,000 cycles application of the rated d-c surge 

voltage specified in 5) Surge Voltage table on p.IV-58. The 

temperature of this test shall be 85°C. Each cycle shall con- 

sist of a 30-second surge voltage application followed by a 

4.30-minute discharge period. 

Voltage application shall be made through a resistance of 

1000 ohms in series with the capacitor and the voltage 

source. After the last voltage application cycle, capacitor 

shall be stabilized for at least 4 hours at the ambient tem- 

perature, and the leakage current, capacitance, tan 6 and 

impedance shall be measured. 

The capacitor shall meet the following requirements. 

™ Leakage current: shall not exceed specified value. 

™ Capacitance: shall not change more than 5% from the 
value obtained before the test. 

= Tan 56: shall not exceed specified value. 

= Impedance: shall not exceed specified value. 


12) Load Humidity: 
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The capacitors shall be exposed to an 
environment of 55+2°C ambient temperature, and 85 to 
92% relative humidity for a period of 1000 hours. The rated 
d-c voltage shall be continuously applied for the full dura- 
tion of the test. 

Voltage shall be applied gradually from zero to the rated 
voltage for about 5 minutes. 

After completion of the test, the capacitors shall be allow- 
ed to stabilize at room temperature for a minimum of 24 
hours. : 

™ Leakage current: shall not exceed twice the spec. value. 
™ Capacitance: shall not exceed 15% of the initial value. 
= Tan 6: shall not exceed 1.5 times the spec. value. 
@ Impedance: shall not exceed twice the spec. value. 


High Frequency Impedance (1 MHz): High frequency 
impedance shall be measured at 25°C in the circuit shown 
below. 


where E,: generator 
E,: dry cell 
V,: AC valve voltmeter 
V2: AC valve voltmeter 


R: _ resistor 
capacitor 


Sealed Wire 
The output of the generator shall be increased and adjusted 
to 1V (V,), and then the value of V, is recorded. 
The Z can be calculated by the following formula: 


Z=V,/V; x R=V, xR (ohm). 
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SOLID TANTALUM ELECTROLYTICS 


Mechanical Specifications 


1) Lead Pull Strength: The body of the component shall be 4) Heat Shock by Soldering: The leads shall be immersed in 


held firmly; and a tensile force of 1kg (2.2 Ibs) applied flux and then immersed in molten solder, at 270°C+5, to 
gradually, shall be maintained along the longitudinal axis 2+0.5mm (.079+.002") from the capacitor body for 2.5 
of each lead for 10 seconds. seconds. 
After the test, there shall be no loosening of the terminals Following immersion, the capacitor is placed for at least 2 
and no permanent damage to the terminal. hours at ambient temperature. After the test, leakage 
2) Lead Bend Strength: Each lead shall be bent. The capacitor current, capacitance, impedance and dissipation factors 
shall be placed in a vertical position and 0.5 kg(1.10 Ibs) shall be measured. 
weight shall be attached to the one lead. The capacitor shall The capacitor shall meet the following requirements. 
be slowly rotated, for approx. 2.5 seconds, in a horizontal m™ Leakage current: shall not exceed specified value 
position and returned to the vertical position. After the @ Capacitance: shall not change more than 3% 
test, there shall be no loosening of the terminals and no = Tan 5: shall not exceed specified value 
permanent damage to the terminals. @ Impedance: shall not exceed specified value 
3) Solderability Test: The lead shall be immersed ina flux for 5) Vibration Test: The capacitor shall withstand a simple 
2.5 seconds and immersed in the molten solder to 2+0.5mm harmonic motion having an amplitude of 1.5mm (.06’) 
(.079+.002’’) from the capacitor body for 2.5 seconds. The (peak-to-peak), with the frequency being varied uniformly 
flux is composed of 10% by weight of resin and methyl between the approximate limits of 10 to 55 cycles and 
alcohol or isopropyl alcohol. Solder composition is Sn 63%. ratings to be traversed in approximately 1 minute for a 
The molten solder shall be stirred with a clean, stainless- 1.5 hours. 
steel paddle to assure that it is at a uniform temperature of This motion shall be applied for a period of 45 minutes in 
230°C+5. Following immersion, the leads shall be cooled each of 2 mutually perpendicular directions. During the last 
in the air. The flux shall be removed from the leads by dip- 30 minutes of vibration in each direction, the capacitor 
ping in isopropyl alcohol. shall be measured several times. 
After the test, the entire surface of the dip-coated lead shall After the test, there shall be no loosening of the terminals 
be examined. The dipped surface of the leads shall be at and no permanent damage to the terminal. 
least 75% covered with smooth solder coating. 
Dimensions 


Mircofarad Rating atsushita Symbot Materials 


Negative lead wire Tinned-nickel 


Positive lead wire Tinned-nickel 


Resin Epoxy resin 


(.020) 


Unit: mm(inch) 


ete ees 
ECS-Z6VS22 
ECS-Z10VS15_ 
ECS-Z16VS10 
ECS-Z20VS6R8 
ECS-Z25VS3R3 
___ECS-Z25VS4R7 
ECS-Z35VS1 
ECS-Z35VS1R5 
ECS-Z35VS2R2 
ECS-Z50VSR68 


NINNNINSNNININ > 
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APPLICATION INFORMATION 


a a 


Application Information 


1) Voltage application of a reverse polarity may cause a short 
circuit in electrolytic capacitors, causing a capacitance 
decrease. This change may be permanent. If the application 
is for a very short period, recovery may take place. For 
such a circuit which is exposed to a polarity reversal non- 
polarized capacitors are preferable. 


2) Frequent discharge operations may cause a degradation of 
cathode elements due to reverse voltage, and, simultane- 
ously, capacitance may decrease by a large extent. 
Electrolytic capacitors especially designed for frequent 
discharge are recommended. 


3) Overvoltage exceeding the rated voltage (or the surge 


voltage in a short-time application) may cause an increase 
in leakage current as well as deterioration of insulation 
film. At the same time, the general characteristics may be 
degraded due mainly to heat generation. 


4) Ripple current exceeding the specified value may bring 
forth excessive heat generation which may cause either a 
sharp decrease in capacitance, paste ooze or burst of the 
capacitors. Capacitors for high ripple current are available 
from MATSUSHITA. 


5) As the operating temperature rises, leakage current and 
capacitance increase, while equivalent series resistance 
decreases. Operation at a temperature exceeding the rated 
value may cause an extremely large leakage current, short- 
ening the life of the capacitor. 

At lower temperatures, leakage current and capacitance 
reduces, but equivalent series resistance increases. 

As long as the capacitor operates within the rated operating 
temperature range, those changes are temporary and recov- 
ery will take place once the temperature is normalized. 


6) Capacitance values decrease as frequency increases. The 
specified capacitance values are measured at 120Hz, and 
become less by 5 - 15% at the frequency of 1,000Hz. The 
change is greater when the capacitor is of smaller capaci- 
tance and lower voltage ratings. Tantalum electrolytic 
capacitors, in general, exhibit more superior frequency 
characteristics than aluminum electrolytics. The upper 
frequency limits for wet tantalum electrolytics are from 
10kHz to 50kHz, and for solid tantalum from 100kHz to 
500kHz. 
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7) Aging treatment is required when electrolytic capacitors 

are operated after a long-term storage. Capacitors, after 
long-term storage, exhibit smaller withstand voltage and 
larger leakage current. 
Application of the rated voltage to such capacitors may 
cause heat generation due to an extremely large leakage 
current, eventually damaging the capacitors. (If the storage 
period is within a few years, recovery will take place during 
operation.) 


8) The cathode terminal of an electrolytic capacitor is, in 
general, not insulated from the case of the capacitor. Ele- 
ctrolyte of the capacitor works as an electric conductor 
which has a certain resistance. 

Insulation is.possible by fitting an insulator at the connect- 
ing point of the terminal. 


9) Terminals should be free from excessive shock or strain. 
When tantalum electrolytic capacitors, especially type UC, 
are used with the terminals bent, the bending should be 
performed carefully at the outside of the welded point on 
the terminal lead. Excessive strain may cause intermittent 
contact inside the capacitor. 


10) The outside case of tantalum electrolytic capacitors is 
generally used as the cathode terminal. Case sleeves are 
required for insulation. 


11) Vinyl sleeves should not come in contact with a soldering 
iron. Vinyl sleeves act as insulators. 


12) Care should be taken regarding temperature and time of 
dip-soldering. 
Dip-soldering of miniature aluminum electrolytic capacitor 
leads should be within 10 seconds and 260°C. 


13) Electrolytic capacitors should be stored in an area that is 
not exposed to direct sunshine and is free from moisture. 
Direct sunshine accelerates degradation of capacitors, and 
moisture deteriorates solderability of lead terminals. 
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Disc Hi-K Ceramic Capacitors 


Item 


500V By-Pass Coupling 


500V Temperature Stable 
500V Temperature Stable 


50V By-Pass Coupling 


50V Temperature Stable 

50V Sub-Miniature 

25V Miniature 

1~4KV High Voltage 

1~3KV High Voltage 
For Pulse Circuits 

8 ~ 15KV High Voltage 

UL Listed (TYPE—AL-—) 


AC Line By-Pass, Antenna Coupling 


UL Listed (TYPE—CL-) 
Across-The-Line 


European Safety Capacitor 


SEV, SEMKO, DEMKO Approved 
AC Line By-Pass, Antenna Coupling 


Capacitance Range 
1,000 ~ 10,000pF 
1,000 ~ +0,000pF 
100 ~ 2,200pF 
100 ~ 10,000pF 
1,000 ~ 47,000pF 
1,000 ~ 10,000pF 
100 ~ 10,000pF 
4,700 ~ 47,000pF 


Characteristics 
2E5, 2F4/Z5U, Y5V 
2D5, 2D4/Z5T, Y5T 
2A5, 2A4/Z5E, Y5F 
2B5, 2B4/Z5P, Y5P 
2F5, 2F4/Z5V, Y5V 
2D5, 2D4/Z5T, Y5T 
2B5, 2B4/Z5P, Y5P 
2F5/Z5V 


10,000~100,000pF | 2F5/Z5V 


100 ~ 5,600pF 


100 ~ 3,900pF 


82 ~ 1,000pF 


100 ~ 10,000pF 


1,000 ~4,700pF 


100 ~4,700pF 


47pF 


Disc TC Ceramic Capacitors 


Other Ceramic Capacitors 


This chart is intended to serve as a guide only. 


Item 
500V General Purpose 
50V General Purpose 
500V General Purpose 
50V General Purpose 


500V Temperature Compensating 
50V Temperature Compensating 


1~ 6KV High Voltage 


Item 


50V/500V Hi-K Feed Through 
50V/500V TC Feed Through 


Mold Composition ‘’Minic” 


Glass Ceramic 


Chip Type Multi-layer 


Capacitance Range 
1 ~ 470pF 
1 ~ 470pF 
1 270pF 
1 ~ 270pF 
1 ~ 470pF 
1 ~ 470pF 
1 ~ 470pF 


Capacitance Range 
1000pF 
5 ~ 47pF 
0.5 ~ 4.7pF 
1 ~10,000pF 
10 ~ 6800pF 
330'~ 1:0 pF 


2B5, 2B4/Z5P, Y5P 


Z5P,, 25-250 


Z5U 


2B4, 2D4, 2E5 


1D 


Characteristics 


1D/U2M 


NPO 


N30 throughN1590 


1D/U2M 


Characteristics 
1E5,2E4/Z5U, Y5V 
1D/U2M 


COH 
X7R, Y5V 


Related Standards Page 


IEC Pub.187/EIA RS-198 V-11 


IEC pub.187/EIA RS-165 class 2 | V-17 


V-18 
V-19 
UL Subject 492 
V-20 
IEC Pub.65 (CEE Pub.1) 
SEV 1016 V-21 
DEMKO Afsnit 21 
Related Standard Page 
V-25 
V-26 
IEC Pub.108/EIA RS-198class 1 |) 
V-28 
V-29 
V-30 


IEC Pub.108/EIA RS-165class 1 | V-31 


Related Standard Page 
IEC Pub.187/EIA RS-198class2 | V-34 
IEC Pub.108/EIA RS-198 class 1 | V-35 


V-36 
MIL—C—11272B V-38 
IEC 40/EIA RS-198 V-41 
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Part Number Code 


AA-BOeHOeoeo 


Common Code Shape Working Capacitance Cap. Temp. Suffix 
Voltage Tol. Char. 


ECK Hi-K CERAMIC CAPACITORS The first two digits are significant 
ECC TC CERAMIC CAPACITORS figures of capacitance and the 
third one denotes number of fol- 


lowing zeros. Decimal point is 
expressed by R. 


Examples TC By 
Code | Capacitance IEC/EIA 
010 2A5, 2A4 
1R5 é /Z5E, YSF 
100 2B5, 2B4 
Straight long leads Disc 101 /Z5P, Y5P 


2D5, 204 
Crimp leads Disc 472 /Z5T, YST 


Bare Bottom Disc sin : 2E5, 2F4 


Z5V, Y5V 
Cylindrical Feed Through / 3 
2F5, 2F4 
Discoidal Feed Through /Z5U, Y5V 


2F5/Z5V 


N150 
N220 
N330 
N470 
N750 
N1500 
N2200 


25VDC N3300 
50VDC i General 
500VDC Purpose 
1KVDC 
2KVDC 
3KVDC 
4KVDC Capacitance< 10pF Capacitance > 10pF 
5KVDC = 

6KVDC +5% 
7KVDC ye 
8KVDC. +10% 
10KVDC + +20% 
rave 0-20 


UL Listed } 1500AC +100, -0% 
SEV. SEMKO 2500VAC +200, 0% 
DEMKO Approved 
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General Precautions 


1. Application Information 
Matsushita Electric provides various ceramic capacitors varying with temperature characteristics. F, E and D characteristics 
of Disc Hi-K are ideal for time constant circuit requiring capacitance stability. Disc TC types of excellent high frequency 


characteristics are ideal for oscillation circuits. 


2. Ordering Information 
When ordering standard products covered in this catalogue, their part numbers should be cleared. Regarding other specific 
products, please send us your information including items shown below. 
1) Rated capacitance and tolerance 
2) Rated voltage and test voltage 
(DC or AC or pulse and wave form and frequency in case of AC or pulse circuit) 
3) Operating temperature range and temperature characteristics 
4) Shape and dimensions 
5) Application circuit 
6) Standards required 


7) Other special requirements 


3. Precautions for Application 
Ceramic disc, being of thin dielectric ceramic, is liable to be damaged if large mechanical or thermal shock should be applied. 
Therefore they should be free from such impacts as dropping onto floors, direct exposure of soldering iron to the capacitor 
body. 
Especially the soldering should be in a short period of time enough not to affect soldered electrodes inside the capacitor. 


If otherwise, such thermal impacts might cause decrease of capacitance, O and tan 6. 
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DISC Hi-K CERAMIC CAPACITORS 


Outlines of Disc Hi-K Ceramic Capacitors 


Disk Hi-K ceramic capacitors are of most simplest construction among all kinds of capacitors, using high dielectric constant 
ceramic disc at the both sides of which silver electrode is connected by firing method (at 800°C). 

Matsushita Electric disc Hi-K ceramic capacitors are available in a wide range of 25V~20kV in voltage and 100~100,000pF 
in capacitance. 


And the capacitors meeting overseas standards such as UL, SEV, SEMKO, DEMKO, etc. are also available. 


Characteristics of Disc Hi-K Ceramic Capacitors 


Barium titanate ceramic material as a main ingredient of disc Hi-K ceramic capacitors is made from titanium dioxide and carbonate 
of baryta by forming and sintering method. 

This barium titanate, generally, exhibits large dielectric change by temperature and small temperature range for actual application. 
These demerits are eliminated by means of applying some additives to barium titanate and of improvement in sintering process. 
Temperature characteristics varies with kind and quantity of the additives, and eventually ceramic capacitors of various kinds 
of temperature characteristics become available. 

Temperature characteristics and capacitance (i.e. value of dielectric) are in inverse proportion, which should be taken into 


consideration so as to make selection less costly to meet the requirements of your circuits. 


Features of Disc Hi-K Ceramic Capacitors 


Small in size and large in capacitance 


Very small in inductance and applicable to the high frequency circuits due to it’s simple structure of electrode 


Exceptionally high insulation resistance 


Excellent in protection against humidity and very small in capacitance change, the decrement of loss and insulation resistance 


by humidity 


Excellent in heat withstand within the operating temperature range 


Ideal for p.¢ board mounting due to its flat structure 


Attractively priced due to large amount mass production 


Usage of Disc Hi-K Ceramic Capacitors 


For by-pass and coupling of electronic equipment including radio and television 


= For time constant of low frequency circuits 


For high voltage circuits 


m@ For circuits where stability of capacitance and large dissipation factor are not strictly required 
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DISC Hi-K CERAMIC CAPACITORS 


General Ratings 


IEC Pub. 187 


Related Standards EIA-RS-198 Class 2 


1) Capacitors shall withstand, for 1~5 
seconds, a d-c test voltage of 2.5 times 
the rated working voltage (2 times 
when the rated d-c voltage 1KV or 
over) charging current to 50 milli- 
amperes maximum. 

Dielectric 2) Capacitors shall withstand, for 1~5 

Withstanding seconds, a d-c test voltage of 2.5 times Without damage or breakdown 

Voltage the rated working voltage or 1.3 KV 

d-c voltage, whichever is smaller, 

between both leads connected together 

and metal foil wrapped closely around 
body of capacitor to within no less 
than 1/16 of lead wires, charging 
current to 50 milliamperes maximum. 


Insulation resistance between terminals of 
the capacitor shall be measured 1 minute 
after application of d-c test voltage of Exceed 10000 megohms or an 
3 the rated voltage (rated at 100V or less), CR product of 200F, whichever 
eualsranics 100V (rated at 100 to 500V), or 500V is las 

(rated over 500V), charging current to 
50 milliamperes maximum. 


Insulation 


Capacitance shall be measured at a fre- 
quency of 140.1KHz with an applied Within the tolerance shown by 
voltage of 1V rms. at temperature of the type designation 

20°C(IEC) or 25°C(EIA). 


Capacitance 


Dissipation factor shall be measured as Not greater than 2.5% or 5% 
Dissipation Factor in capacitance. (applied at temperature chara- 
cteristics Z5V at EIA, 2F5 at IEC). 


Temperature Over the rated temperature range the Not exceed the limits as defined 


Characteristic capacitance shall be measured by Table 1 on p. V-6. 
=) 


After capacitors shall be subjected to 40°C, 
Seal Test 90~95% RH for 500 hours (240 hours at Meet the requirements as defined 
Z5 of EIA and 2..5 of IEC) by Table 2 on p.V-6 


Capacitors shall be tested for a period of 
1000 hours (500 hours at Z5 of EIA and 

Life Test 2--5 of IEC) at 85°C (70°C at Z5 of EIA 
and 2--5 of IEC) at 200% the rated voltage 
(150% of 1KV over). 


Meet the requirements as defined 
by Table 2 on p.V-6. 
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DISC Hi-K CERAMIC CAPACITORS 


Table 1 


-25 to +85 
-25 to +85 
-25 to +85 
-25 to +85 
-10 to +70 
-10 to +70 
-10 to +70 
-10 to +70 
-10 to +70 


EIA 


Seal Test “Not less than 1000MQ2 
Life Test Not less than 1000MQ&2 


A MATSUSHITA ELECTRIC 


#5) 
+10 
+20 to -30 
+30 to -80 
#5 
+10 
+20 to -30 
+20 to -55 
+30 to -80 


2A4,2A5 
2B4,2B5 
2D4,2D5 
2F4,2E5 


2F4,2F5 


-30 to +85 
-30 to +85 
-30 to +85 
-30 to +85 
+10 to +85 
+10 to +85 
+10 to +85 
+10 to +85 
+10 to +85 


+7,5 
+10 
+22 to -33 
+22 to -82 
+4.7 
+10 
+22 to -33 
+22 to -56 
+22 to -82 


Y5F,25E 
Y5P,.Z5P 
YST, 257 
Y5V, Z5U 


5% 
4% 


DISC Hi-K CERAMIC CAPACITORS 


500V By-Bass, Coupling(IEC Char. 2E5,2F4/EIA Char.Z5U, Y5V) 


Standard Products 


ECK-D2H102PE +100,-0 | 7.0(0.280) 5t15 
ECK-D2H222PE +100,-0 — 9.5(0.375)  (0.20+0.06) 


ECK-D2H472PE +100, —0 10+2 
ECK-D2H103PE +100,—0 — 16.0(0.630) | (0.40+0.08) 


Unit: mm (inch) 


Features 


® Comparatively large capacitance per unit 
® Ideal for by-pass and coupling applications in a low frequency range 


Specifications 


1:, (Related'Standards)s. ..2 cc unemnaees ses IEC Pub. 187 / EIA RS-198 class 2 

2. Operating Temperature Range ......... —30°C to +85°C 

3: Gapacitance! cacivsvacs augue miseeem Within tolerance at 1KHz and 20°C 

4; \Dissipation?+ Factor’. a..< «sucess sue eesti 2.5% max., at 1KHz and 20°C 

5. Temperature Characteristics ........... Conform to IEC Pub.187 Char. 2E5, 2F4/EIA R5-198 Char. Z5U, Y5V 
6. Working Voltage: . oss. cc0cse cece wen 500V DC 

7. Dielectric Withstanding Voltage ........ 1250V DC for 1 to 5 seconds 

8. Insulation Resistance ................ 10000MQ min. at 100V DC 

9. Lead Styles Available ................ See p. V-32 


Typical Capacitance 
vs. Temperature 


V-7 A MATSUSHITA ELECTRIC 


DISC Hi-K CERAMIC CAPACITORS 


500V By-Bass Coupling (IEC Char.2D5,2D4/EIA Char.Z5T, Y5T) 


Standard Products 


ECK-D2H102MD 
ECK-D2H152MD 


ECK-D2H222MD 
ECK-D2H332MD 
ECK-D2H472MD 


ECK-D2H682MD 
ECK-D2H103MD 


Unit: mm (inch) 


Features 


@ Ideal for by-pass and coupling circuits in low frequency range which require a comparatively high degree of stability 


Specifications 
1. Ralated Standards i. 266.66 sc08 ees cas IEC Pub.187 / EIA RS-198 Class 2 
2. Operating Temperature Range ......... —30°C to +85°C ‘ 
BA Gapac tanCet acters Ne Beticc asker Bras altar see Within tolerance at 1KHz and 20°C 
4; Dissipation Factor o.:.00.ss000% 00s 50% 2.5% max. at 1KHz and 20°C 
5. Temperature Characteristics ........... Conform to IEC Pub.187 Char. 2D5, 2D4/EIA RS-198 Char. Z5T, Y5T 
GO WORKING MOLEAGEL yx pencaiste matte tare ie Ue) sncire 500V DC 
7. Dielectric Withstanding Voltage ........ 1250V DC for 1 to 5 seconds 
8. Insulation Resistance ................ 10000MQ2 min. at 100V DC 
9. Lead Styles Available ................ See p.V-32 


Typical Capacitance 
vs. Temperature 


A MarTSUSHITA ELECTRIC V-8 


DISC Hi-K CERAMIC CAPACITORS 


500V Temperature Stable (IEC Char. 2A5,2A4/EIA Char. Z5E, Y5F) 


Standard Products 


~ ECK-D2H1010A 
ECK-D2H121KA 
ECK-D2H1510A 
ECK-D2H181KA 
ECK-D2H22101A 541.5 
ECK-D2H271KA | (0.20+0.06) 
ECK-D2H3310A | 
ECK-D2H391KA 
ECK-D2H4710A 
ECK-D2H561KA | 
ECK-D2H681D/A | 
ECK-D2H821KA 13.0(0.515) 
ECK-D2H1020A | 
ECK-D2H122KA | 


ECK-D2H1520A 16.0(0.630) @ This capacitor exhibits little capacitance 
ECK-D2H181KA change over a wide temperature range, and 
ideal for such devices requiring a stable 
circuit constant as filter networks. 


7.0(0.280) 


8.5(0.335) 


10.0(0.400) 


Unit: mm (inch) 


10+2 
(0.40+0.08) Features 


ECK-D2H2220/A 19.0(0.750) 


Lee tol. K(£10%) or M(+20%) 


Specifications 


Na Related Standards: evo see secant re eye IEC Pub. 187/ElIA RS-198 Class 2 

2. Operating Temperature Range ......... -30°C to +85°C 

SilGanacitances-.4 5 cima any oe eee Within tolerance at 1KHz and 20°C 

AMDissipationimacton int sued Hae es 2.5% max. at 1KHz and 20°C 

5. Temperature Characteristics .......... Conform to IEC Pub.187 Char.2A5, 2A4/EIA RS-198 Char. Z5E, Y5F 
6: Working Woltagek. nc, a. <0. eeere aes oe 500VDC 

7. Dielectric Withstanding Voltage ........ 1250V Dc for 1 to 5 seconds 

8. Insulation Resistance ..... s Sy A eS 10000MQ min. at 100V DC 

9. Lead Styles Available ............... See p. V-32 


Typical Capacitance 


vs. Temperature 


Cap. Change (%) 


-30 -20 -10 0 +10 +20 +30 +40 +50 +460 +70 +80 


Temperature (°C) 


v-9 A MATSUSHITA ELECTRIC 


DISC Hi-K CERAMIC CAPACITORS 


500V Temperature Stable (IEC Char. 2B5, 2B4/E1A Char.Z5P, Y5P) 


Standard Products 


ECK-D2H1010B | 
ECK-D2H121KB | 
ECK-D2H1510B | 
ECK-D2H181KB 
ECK-D2H2210B 
ECK-D2H271KB 
ECK-D2H3310B | | 7.0(0.280) 
ECK-D2H391KB | * 
~ ECK-D2H4710B 541.5 
ECK-D2H561KB | (0.20+0.06) 
ECK-D2H68101B 
ECK-D2H821KB 0 4 
ECK-D2H1020B 1000 ; 8.5(0.335) 
ECK-D2H122KB 1200 il 
ECK-D2H15201B | 1500 [ | 
ECK-D2H182KB 1800 | TOE) 
ECK-D2H22201B 2200 Features 


ECK-D2H272KB 2700 13.0(0.510) = Little capacitance changé over a wide tempera- 
ECK-D2H3320B 3300 | = ture range 

ECK-D2H392KB | 3900 ™ Wide capacitance range 
ECK-D2H47201B | 4700 biciesdiia (0 ne 08) . 3 
ECK-D2H562KB 5600 : ; 

ECK-D2H682L1B | 6800 
ECK-D2H822KB 8200 
ECK-D2H1030B | 10000 


Unit: mm (inch) 


18.0(0.710) 


22.0(0.870) 


Cap. tol. K(£10%) or M(+20%) 


Specifications 


Veaelated (Standards: oo exc aw dan a asi ors IEC Pub.187/EIA RS-198 Class 2 

2. Operating Temperature Range ......... -30°C to +85°C 

Shu GAPACITAN Cem casey ts iter) ct echigaa «ad! aura ae Within tolerance at 1KHz and 20°C 

A DisstpationieactOlus to caged cc Go ease 2.5% max. at 1KHz at 20°C 

5. Temperature Characteristics ......... Conform to IEC Pub.187 Char. 2B5, 2B4/EIA R5-198 Char. Z5P, Y5P 
65 WorkingpVoltage: t.5.0.scecr tre ete ecs arn 500V DC 

7. Dielectric Withstanding Voltage ....... 1250 VDC for 1 to 5 seconds 

&: Insulation Resistance . 2. nos 5. beds 10000MQ2 min. at 100V DC 

9: (Lead!StylesiAvailable: 2.005. «ave sale busca bs See p. V-32 


Typical Capacitance 
vs. Temperature 


Cap, Change (%) 


8 


-30 -20 -10 0 +10 +20 +30 +40 +50 +60 +71 


Temperature (°C) 


A MATSUSHITA ELECTRIC v-10 


DISC Hi-K CERAMIC CAPACITORS 


5OV By-Pass, Coupling(IEC Char. 2F5,2F4/EIA Char. Z5V, Y5V) 


Standard Products 


ECK-D1H102PFE 1,000 | +100, —0 6.0(0.235) | 2.5(0.100) 


+ 


ECK-D1H222PFE 2,200 | +100, —0 7.0(0.280) 


ECK-D1H472PFE 4,700 | +100,—0 7.5(0.300)  5.0(0.200) 


T 
ECK-D1H103PFE 10,000 +100,-0 —9..5(0.375) 
‘3 1 
ECK-D1H223PFE | 22,000  +100,-0 —12.5(0.495) 
: 10.0(0.400) 
ECK-D1H473ZFE| 47,000 + 80,—20  13.5(0.530) 


Unit: mm (inch) 


Features 


a Very small in size 
a Designed for low-voltage devices 
@ Ideal for by-pass and coupling applications in transistor circuits 


Specifications 


1. Related/Standards: 2.224 .;> sa00 soso es IEC Pub. 187/EIA RS-198 class 2 
2. Operating Temperature Range ......... -30°C to +85°C 
3), (GaPAaGItanGS cc. came ua tesiio ca oe ters Within tolerance at 1KHz and 20°C 
4; DissipationiFactor «<< «i. seeae see 5.0% max. at 1KHz and 20°C 
- 5. Temperature Characteristics........... Conform to IEC Pub. 187 Char. 2F5, 2F4/EIA RS-198 Char.Z5V, Y5V 
6. ‘Working Voltage: -a..cld see cee ae ene 50V DC 
7. Dielectric Withstanding Voltage ........ 125V DC for 1 to 5 seconds 
8. Insulation Resistance .............. Greater than 10000MQ2 or 20082-F whichever is less at 5|0V DC 
9. Lead Styles Available .............. See p. V-32 


Typical Capacitance 


vs. Temperature 


Cap. Change (%) 


-30 -20 -10 0 +10 +20 +30 +40 +50 +60 +70 +80 
Temperature (°C) 


V1 A MATSUSHITA ELECTRIC 


DISC Hi-K CERAMIC CAPACITORS 


50V By-Pass, Coupling(IEC Char.2D5, 2D4/EIA Char. Z5T, Y5T) 


Standard Products 


ECK-D1H102MDE 5.0(0.200) 


ECK-D1H152MDE 6.5(0.255) 


ECK-D1H222MDE 6.5(0.255) | 544.5 
| +1. 


(0.20+0.06) 


ECK-D1H332MDE 8.0(0.315) 


ECK-D1H472MDE * | 10.0(0.400) 


ECK-D1H682MDE 12.5(0.495) 1042 


ECK-D1H103MDE 13.5(0:530) |'0-40#0.08) 


Features 


@ Ideal for by-pass and coupling applications ‘of low voltage in low frequency range such as transistor cirucits requiring 
comparatively high capacitance stability 


Specifications 
Ui, “RelatediStandardsa so 9 32. 5 core 2 wes Si IEC Pub. 187/E1A RS-198 Class 2 
2. Operating Temperature Range ......... -30°C to +85°C 
3) GapaGitanGer > Sesh nsc-bxe ae ausiaireas 74 8 Within tolerance at 1KHz and 20°C 
4. Dissipationttactone 2S. ae Sicws << bs a5 2.5% max, at 1KHz and 20°C 
5. Temperature Characteristics........... Conform to IEC Pub.187 char.2D5, 2D4/EIA RS-198 char. Z5T, Y5T 
GriWorking Voltages 5085-52 ska ee ce a5 50V DC 
7. Dielectric Withstanding Voltage ........ 125V DC for 1 to 5 seconds 
S.. Insilation Resistance... 42.04% 002 «60 10000MQ2 min. at 50V DC 
9. 'Eead Styles Available: ss s..wc Gin 6s @ ox See p. V-32 


Typical Capacitance 


vs. Temperature 


Cap. Change (%) 
mb 
is) cS) 

a 


-30 -20 -10 0 +10 +20 +30 +40 +50 +60 +70 +80 
Temperature (°C) 


A MATSUSHITA ELECTRIC V-12 


DISC Hi-K CERAMIC CAPACITORS 


50V Temperature Stable (IEC Char. 2B5, 2B4/EIA Char Z5P. Y5P) 


Standard Products 


ECK-DIH10101B 
ECK-DIH121KB 
ECK-DIH15101B 
ECK-DIH181KB 
ECK-DIH2210B 
ECK-DIH271KB 
ECK-DIH33101B ; 5.0 (0.200) 2.5+1.5 

ECK-DIH391KB (0.10+0.06) 
ECK-DIH47101B 
ECK-DIH561KB 
ECK-DIH681L1B 


ECK-DIH821KB 


ECK-DIH1020B 6.5 (0.255) 
ECK-DIH122KB 
ECK-DIH1520B | BES 
ECK-DIH182KB 8.0 (0.315) (0.20+0.06) 

ECK-DIH22201B a Features 

ECK-DIH272KB | Dh =- ® Little capacitance change over a wide tem- 
ECK-DIH332L)B 10.0 (0.400) perature range 

ECK-DIH392KB y @ Wide capacitance range 

ECK-DIH472L)B : = Very small in size at 10% tol. 
ECK-DIH562KB 12.5 (0.495) 
ECK-DIH682LB 
ECK-DIH822KB | 
ECK-DIH103L0B 


Unit: mm (inch) 


10+2 
(0.40+0.08) 


13.5 (0.535) 


Cap. tol. K(£10%) or M(+20%). 


Specifications 


ile Related Standards: « «in ccc eceteeas one IEC Pub.187/EIA RS-198 class 2 

2. Operating Temperature Range ......... -30°C to +85°C 

Se GapacitanCe vs. cache. a" eeciee eRe ee Within tolerance at 1KHz and 20°C 

4. |Dissipation;: FaGtOh va =< 10 oatmeal 2.5% max. at 1KHz and 20°C 

5. Temperature Characteristics........... Conform to IEC Pub. 187 char. 2B5, 2B4/EIA RS-198 char. Z5P, Y5P 
6. Working Moltage: . « « «a s0cn 0 wen een aie 50V DC 

7. Dielectric Withstanding Voltage ........ 125V DC for 1 to 5 seconds 

8: InsulattoniResistance:.. ; .2.) .408++... 10000MQ2 min. at 50VDC 

9. Lead Styles Available ............... See p. V-32 


Typical Capacitance 
vs. Temperature 


Cap. Cahnge (%) 


-30 -20 -10 O +10 +20 +30 +40 +50 +60 +70 +80 
Temperature (°C) 


V-13 A MATSUSHITA ELECTRIC 


DISC Hi-K CERAMIC CAPACITORS 


5OV Sub-Miniature(IEC Char. 2F5/EIA Char. Z5V) 


Standard Products 


ECK-DIH472ZFZ 4700 — 4700 +80, -20 
7.5 (0.300) 5+1.5 


ECK-DIH103ZFZ +80, -20 (0.20+0.06) 
ECK-DIH223ZFZ +80, -20 10.5 (0.415) 


+ 
ECK-DIH473ZFZ +80, -20 12.5 (0.495) sganee ne) 


Features Unit: mm (inch) 


™ Very small in size 
® Designed for low voltage devices 
@ Ideal for by-pass applications in transistor circuits of limited temperature 


range 
Specifications 
1. Related: Standafdses= ¢oq Gseacs xcs Qs IEC Pub. 187/EIA RS-198 Class 2 
2. Operating Temperature Range ......... -10°C to +70°C 
SAGA AChUAINEG eetregetst) ot Pete NE Mirae, «, eiaisna tnd Within tolerance at 1KHz and 20°C 
4. (Dissipation bactOn cs << ue6-4s4 7 wea 5.0% max. at 1KHz and 20°C 
5. Temperature Characteristics........... Conform to IEC Pub. 187 char. 2F5/EIA RS-198 char. Z5V 
GiiWorkingeVoltagessc.54c sacnsc Sees @ ota wer 50 VDC 
7. Dielectric Withstanding Voltage ........ 125 VDC for 1 to 5 seconds 
8. Insulation Resistance. c....c-scrcs a as as Greater than 10000MQ or 2009-F whichever is less at 50V.DC 
9. Lead Styles Available ............... See p. V-32 


Typical Capacitance 
vs. Temperature 


A MaTSUSHITA ELECTRIC v-14 


DISC Hi-K CERAMIC CAPACITORS 


25V Miniature (IEC Char. 2F5/EIA Char. Z5V) 


Standard Products 


2.51:5 
(0.10+0.06) 


ECK-DIE223ZFZ 22000. 7.0(0.280), 541.5 
ECK-DIE473ZFZ | 47000 \ 1 10.0(0.400) | (0.20+0.06) 


.| 10£2 
(0.40+£0.08) 


ECK-DIE103ZFZ 10000 | 6.0(0.235) 


ECK-DIE104ZFZ | 100000 ; 12.5(0.495 


Unit: mm (inch) 


Features 


@ Very small in size 

® Designed for low-voltage devices 

™ Ideal for by-pass application in transistor circuits or other very low- 
voltage circuit 


Specifications 


1. Related=Standards: .:.oisc.. 24 meee oS IEC Pub.187/ElIA RS-198 class 2 

2. Operating Temperature Range ......... -10°C to +70°C 

Sy (GAPACILANGCE: ics.) 2.0 cl ancne slepsene haus eases. Within tolerance at 1KHz and 20°C 

A (DissipatronFactOr. «4a. ce eens = s 5.0% max. at 1KHz and 20°C 

5. Temperature Characteristics........... Conform to [EC Pub.187 Char. 2F5/EIA RS-198 Char.Z5V 

6! Working Voltage... w.p.c.mtean teen tens 8 25V DC 

7. Dielectric Withstanding Voltage......... 62.5V DC for 1 to 5 seconds 

8) Instilation Resistance: ... 46.544 ens 2% Greater than 10,000MQ or 20092-Fwhichever is less at 25V DC 
9. Lead Styles Available ................ See p. V-32 


Typical Capacitance 
vs. Temperature 


-20 -10 0O +10 +20 +30 +40 +50 +60 +70 +80 
Temperature (°C) 


V—15 A MATSUSHITA ELECTRIC 


DISC Hi-K CERAMIC CAPACITORS 


1KV—4KV Hi-K High Voltage 


Standard Products 


100~ 470 


7.0(0.275) 


560~1200 


10.5(0.410) 


5+1.5 
(0.20+0.06) 


1500~2200 


13.5(0.530) 


2700~3900 


17.5(0.690) _ 


4700~5600 


22.5(0.890) 


1042 
(0.40+0.08) 


6.0(0.235) 


100~ 330 


9.0(0.355) | 


390~ 680 


" 11.0(0.430) | 


7.5£2 
(0.30+0.08) 


820~1500 


| 14.0(0.550) 


1800~2200 


- 18.0(0.700) 


2700~3300 


23.0(0.900) 


10+2 


| (0.40+0.08) 


7.0(0.275) 


100~ 390 


| 
11.0(0.430) 


7.5+2 


470~ 820 


" 15.0(0.590) 


1000~1200 


19.0(0.750) | 


1500~1800 


(0.30£0.08) 


10+2 


| (0.40+0.08) 
| 23.0(0.900) 


8.0(0.315) 


100~ 330 


12.0(0.470) 


7.5£2 
(0.30+0.08) 


390~ 560 


" 15.0(0.590) 


680~1000 


19.0(0.750) 


Features 


1200~1500 


23.0(0.900) 


10+2 


| (0.40+0.08) 


8.5(0.335) 


®™ High voltage capacitor of excellent voltage withstanding characteristics 


= Ideal for low frequency filters, series blocking circuits, voltage doublers 


/ 
0.6¢ or 0.86 
(0.024 or 0.032) 


Unit: mm (inch) 


Standard Capacitance Values in pF 
+ 10% Tolls 100, 120, 150, 180, 220, 270, 


330, 390, 470, 560, 680, 820, 
1000, 1200, 1500, 1800, 2200 


’ 


2700, 3300, 3900, 4700, 5600, 


@ Flame retardant insulation coating available upon request 


Specifications 


il Related Standards: 5 ia het s Nowe on IEC Pub.187/EIA RS-165 class 2 
2. Operating Temperature Range ......... -30°C to +85°C 
Ses Gapacltanece aiacere Va aia kitten Oe Within tolerance at 1KHz and 20°C 
4: Dissipation! Racton sera ca. 0s. sowie ave 2 2.5% max, at 1KHz and 20°C 
5. Temperature Characteristics .......... Conform to IEC Pub. 187 Char. 2B5, 2B4/EIA RS-165 Z5P, Y5P 
6.-Working Voltage sis ascsas ses nuances 1KV, 2KV, 3KV and 4KV DC 
7. Dielectric Withstanding Voltage ........ 200% of the working voltage for 1 to 5 seconds 
8: Insulation Resistance 0.5.08 5 6 tees 10000MQ min.at 500V DC 
A MATSUSHITA ELECTRIC V—-16 


1KV-3KV Hi-K High Voltage For Pulse Circuits 


Standard Products 


1KV DC 
500Vp-p max at 
15.75KHz Pulse 


100~ 330 


8.0(0.315) 


390~ 680 
820~1500 


11.0(0.430) 


51.5 
(0.20+0.06) 


14.0(0.550) 


1800~2700 


17.0(0.670) 


3300~3900 


1042 
(0.40+0.08) 


2KV DC 
1KVp-p max. at 
15.75 KHz Pulse 


100~ 300 


25.0(1.00) 
11.0(0.430) 


7.542 
| (0.30+0.08) 


390~ 820 
1000~ 1500 


21.0(0.830) 


1800~2200 


| 
17.0(0.670) 


26.0(1.02) st 


10+2 
(0.40+0.08) 


0.6¢ or 0.80" 
(0.024 or 0.032) 


3KV DC 
1KV p-p max. at 
15.75 KHz Pulse 


Part Number Code 


100~ 270 


14.0(0.550) | 


330~ 680 


18.0(0.710) 
ad 


820~ 1000 


21.0(0.830) 


10+2 
(0.40+0.08) 


Unit: mm (inch) 


Standard Capacitance Values in pF 


+10% Tol. 100, 120, 150, 180, 220, 270, 330 
390, 470, 560, 680, 870, 1000 
1200, 1500, 1800, 2200, 2700, 3300, 3900 


EcK — D 3D 1 0 2 K B 9 
Common Code Shape W. Volt Capacitance Tol. Temp Suffix by ‘’9” or “8” 
See p.V-2. Char. 
Features 


® High voltage capacitance of excellent voltage withstanding characteristics 
= Ideal for high frequency pulse (15.75 KHz at Color TV) circuits 
@ Flame retardant insulation coating available upon request 


Specifications 


1. Related Standards) feo 282 isc. ct) ss 3 ss IEC Pub.187/EIA RS-165 Class 2 
2. Operating Temperature Range ......... -30°C to +85°C 
SB: (GapdGitanCe fk ona merthe ner ten ist desk a. ce0.0) ti-euecrs Within tolerance at 1KHz and 20°C 
4. Dissipationieactolamee eins teeta nets. @ > 2.5% max. at 1KHz and 20°C 
5. Temperature Characteristics........... Conform to [EC Pub.187 Char. 2B5, 2B4/EIA RS-165 Z5P, Y5P 
6. Working Voltage ................/. TKV, 2KV, and 3KV DC 
7. Dielectric Withstanding Voltage........ 200% of the working voltage for 1 to 5 seconds 
8. Insulation Resistance ............... 10000MQ min. at 500V DC 
V-17 A MATSUSHITA ELECTRIC 


DISK Hi-K CERAMIC CAPACITORS 


8KV—15KV Hi-K High Voltage 


Capacitance Range 


8KV DC 82~1000 


10KV DC 82~1000 


12KV DC 100~1000 


15KV DC 100~ 500 


Features 


® High voltage capacitor of excellent voltage withstanding characteristics 


@ Little capacitance change over a wide temperature range 


= Noncombustible epoxy coating 


Specifications 


ON OA FPF WN = 


» Related Standands:. 232 34d... a nau IEC Pub.187/EIA RS-165 class 2 

. Operating Temperature Range ......... -30°C to +85°C 

A Gapacitancen sha it: cave aia Setstiets cores earn Within tolerance at 1KHz and 20°C 

= (Dissipation Raetor. << ssc 3 x2 ae 2.5% max. at 1KHz and 20°C 

. Temperature Characteristics .......... Conform to IEC Pub.187 Char. 2B5, 2B4/ElA RS-165 Char. Z5P, Y5P 
eWVONKInig WOltAge® io: Pibiiea Gee te GAs scare 8 KV, 10KV, 12KV, 15KV DC 

. Dielectric Withstanding Voltage ........ 150%:of the working voltage for 1 to 5 seconds 

t llinstilationResistance wc asses ens oem 10000MQ2 min at 500V DC 


A MATSUSHITA ELECTRIC v-18 


DISC Hi-K CERAMIC CAPACITORS 


UL Listed(TYPE -AL-) 
AC Line By-Pass, Antenna Coupling 


Standard Products 


ECK-DAL101MBE 


ECK-DAL151MBE 


ECK-DAL221MBE | 


ECK-DAL331MBE _ 


12.0(0.475) 


ECK-DAL471MDE | 


ECK-DAL681MDE 


ECK-DAL102PEE 


+100, —0O 


6.4(0.250) 


ECK-DAL222PEE 


+100, —0| 


ECK-DAL472PEE 


ECK-DAL103PEE 


Features 


+100, —O 
+100, —O 


13.5(0.535) 
19.0(0.750) 
25.0(0.985) 


9.5(0.375) 


@ Ideal for line by-pass and antenna coupling applications, especially 


for the circuits exposed to a danger of electric shock 


=A 


1 
150VAC 
1.4K VDC 


Matsushita Type —AL—ceramic capacitors listed above are recognized under the component program 


of Underwirters’ Labolatories, Inc. 


Matsushita type designation 


Yellow card number 


Specifications 


ql: 


Oe OOS 


Related Standards: 4.6 © ccwe emer voters 


Operating Temperature Range ....... 


Capacitance .. 


Dissipation FactGn scene saree on. 
Temperature Characteristics ......... 


. Working Voltage 


Dielectric Withstanding Voltage....... 
Insulation Resistance ............. 


Discharge Test 
life Test = .4. 


=/ Nes 


E37995 


UL subject 492 (Provisional Requirements for Antenna Coupling and Line-By- 
Pass Components) 
-30°C to +85°C 

Within tolerance at 1KHz and 20°C 


2.5% max. at 1KHz and 20°C 


Z5P : +10% capacitance change over temperature range of +10°C to +85°C 

Z5T: +22, -33% capacitance change over temperature range of +10°C to +85°C 
Z5U: +22, -56% capacitance change over temperature range of +10°C to +85°C 
150V AC, 1400V DC 


2800V DC for 1 to 5 seconds 
10000MQ min. at 500V DC 


As per UL Sub. 492 


As per UL Sub. 


492 


A MATSUSHITA ELECTRIC 


DISC Hi-K CERAMIC CAPACITORS 


UL Listed(TYPE -CL-) 
Across-the-Line 


Features 


@ Superior withstand voltage characteristic 
Ceramic material is excellent as to withstand voltage and di- 
electric coefficient, with a design which incorporates a large 
margin for safety, permitting it to completely satisfy the re- 
quirements of the damping test of the UL standards. 


= Flame retardant insulation material 
A special material, developed by Matsushita’s engineering staff, 
is used for insulation of the capacitor to prevent damage from 
external fire. Satisfies the requirements of the capacitor flame 
test of the UL standards. 


@ Related UL Requirements 
UL Sub. 492 Provisional Requirements For Across-The-Line 
Capacitors Dated March, 11, 1971 
(For the additional Life Test on New Requirements) 


7.Omax 
(0.275) 


Standard Products Unit: mm (inch) 
Matsushita Type —CL— ceramic capacitor listed above are recognized Matsushita type designation —CL— 
under the component program of Underwriters’ Labolatories, Inc. Yellow card number E37995 


ECK-DCL102ZEE = 12.5 (0.492) 6.4 (0.250) 


- 18.0 (0.709 
ECK-DCL222ZEE 8.0 ( ) 9.5 (0.375) 
ECK-DCL472ZEE 22.0 (0.866) 


Specifications 


1, (Related Standards. cee aise es dee UL Subject 492. (Provisional Requirements For Across-The-Line Capacitors) 
2. Operating Temperature Range ......... -30°C to +85°C 
Cin (CHVSE CAF EINES ue ey a ee Within Tolerance at 1KHz and 20°C 
AY DissipationbactOhes . sce an oo oo. oa 2.5% max. at 1KHz and 20°C 
5. Temperature Characteristics ......... Z5U: +22, -56% capacitance change over temperature range of +1 0°C to +85°C 
6. Working: MoiTage . 25 oc eamme aa s ee Oe 150V AC 
7. Dielectric Withstanding Voltage ........ 2800V DC for 1 to 5 seconds 
8. Insulation Resistance... 2c cee ees 10000MQ2 min. at 500V DC 
Om Mischanemhest ste. ae awiavia ee ansi ae ane 2 As per UL Sub. 492 
AO NRETES te nitecae tes ym tenia s tench et te 4A Se As per UL Sub. 492 
MI MB GG WATASUNSR ON ex te srct em eaten s aeearre ane Noncombustible epoxy coating 


A MATSUSHITA ELECTRIC V-20 


DISC Hi-K CERAMIC CAPACITORS 


European Safety Standards SEV,SEMKO,DEMKO Approved 
AC Line By-Pass. Antenna Coupling 


Standard Products 


ECK-DDS101MB 
ECK-DDS221MB 
ECK-DDS471MB 
ECK-DDS102MD 
ECK-DDS152ME 
ECK-DDS222ME 


ECK-DDS332ME | 3300 


0.6 


=) | 


(0.024) 


ECK-DDS472ME | 4700 | + 


Features 


m= These capacitors are approved by SEV (Switzerland), SEMKO (Sweden) 
and DEMKO (Denmark) 
= Approval Range 


SEV geese arenes 1 ~ 1000 pF (Not Approved over 1000pF) 
SEMKO ......... 1 ~ 4700pF 
DEMKO 2.25. 1 ~ 4700pF 


Unit: mm (inch) 


Specifications 


1... Related'Standards: 2.4... <2. soe ees IEC Pub. 65 (CEE Pub.1). SEV 1016 and DEMKO Afsnit 21. 
2. Operating Temperature Range ......... -30°C to +85°C 
SiiCapacitancess.arws wd ccnw eae eee = Within tolerance at 1KHz and 20°C 
A: DissipationiPactOns:, ..<t>< s saseuclehectetss 2.5% max. at 1KHz and 20°C 
5. Temperature Characteristics........... 1D: Nominal temperature coeffcent between P150 and N1500 
2B4: Max. +10% Capacitance Change over temperature range -25°C to +85°C 
2D4: Max. ve! Capacitance Change over temperature range -25°C to +85°C 
2E5: Max. "2% Capacitance Change over temperature range -10°C to +70°C 
Gs sWorking) Voltages sae orem emtiee ie oe, bt 250V AC 
7. Dielectric Withstanding Voltage ........ 2000V AC, 5000V DC 1 minute 
8; Insulation Resistance” 2 aac. sos 5 1000MQ min. at 500V DC 
OP Discharge: Westra eee et meee cites cues As per IEC Pub. 65 
NOEs UITIGILY (ESE <4 nacete eaye use stey 2 2h As per IEC Pub. 65 
MMIITE WREST”, ons 2 2.4 Nan a aeatraen ee be as As per IEC Pub. 65 


V-21 A MATSUSHITA ELECTRIC 


DISC TC CERAMIC CAPACITORS 


Outline of Disc TC Ceramic Capacitor 

Disc TC ceramic capacitors comprise excellent ceramic dielectric material which exhibits extremely small dielectric loss and 
linear capacitance change caused by temperature changes. 

Wide capacitance range from 1 pF to 470 pF over various temperature coefficient specifications are available. 


Size has been minimized by empolying newly developed dielectric material and manufacturing process. 


Characteristics of Disc TC Ceramic Capacitors 

Main ingredient of disc TC ceramic capacitors is mixture with some metal oxide additives, being sintered at about 1300°C. 
Capacitance change ratio (or linearity) varies with the quantity and kinds of the additives, compensating ideally the frequency 
fluctuations in electronic circuits. 

Small dielectric loss and excellent capacitance stability prove satisfactory operation especially in high frequency circuits. 
Capacitance change by temperature is generally expressed in temperature coefficient (the unit is PPM/°C — i.e. parts per million 


per 1°C rise) 


Features of Disc TC Ceramic Capacitors 


@ Linear and reversable capacitance change and a wide range of temperature coefficient available 

@ Applicable to high frequency range due to simple electrode construction and small self inductance 

@ Extremely small dielectric loss over a wide frequency range (i.e. high Q) 

@ Excellent capacitance stability and small capacitance change after a long term shelf life test 

@ Small capacitance tolerance available 

@ Large insulation resistance 

@ Excellent humidity characteristics showing minimized change of capacitance, O and insulation resistance after humidity tests 

@ Excellent heat durability, making it unnecessary to decrease the rated voltage as far as operation is within the specified 
Operating temperature range 

@ Ideal for pc board mounting occupying smaller space due to the flat disc structure 


Attractively priced due to large amount mass production 
Application of Disc TC Ceramic Capacitors 


@ TV's and radios, especially the circuit requiring stable capacitance and High Q. 


@ Temperature compensation for osciHation or tuning circuit 


A MATSUSHITA ELECTRIC V-22 


DISC TC CERAMIC CAPACITORS 
a 8 REIS, 


General Ratings 


Related Standards 


Dielectric 
Withstanding 
Voltage 


IEC Pub. 108 
EIA-RS-198 Class 1 


1) Capacitors shall withstand, for 1~ 5 
seconds, a d-c test voltage of 2.5 times 
the rated working voltage (2 times 
when the rated d-c voltage 1 KV or 
over) charging current to 50 milli- 
amperes maximum. 

2) Capacitors shall withstand, for 1~5 
seconds, a d-c test voltage of 2.5 times 
the rated working voltage or 1.3 KV 
d-c voltage, whichever is smaller, 
between both leads connected together 
and metal foil wrapped closely around 
body of capacitor to within no less 
than 1/16’ of lead wires, charging 
current to 50 milliamperes maximum. 


Without damage or breakdown 


Insulation 
Resistance 


Insulation resistance between terminals of 
the capacitor shall be measured 1 minute 
after application of d-c test voltage of the 
rated voltage (rated at 100V or less), 
100V (rated at 100 to 500V), or 500V 
(rated over 500V), charging current to 
50 milliamperes maximum. 


Exceed 10000 megohms- 


Capacitance 


Capacitance shall be measured at a fre- 
quency of 1+0.2MHz with an applied 
voltage of 1Vrms at temperature of 20°C 
(IEC) or 25°C (EIA). 


Within the tolerance shown by 
the type designation 


Quality 
Factor (Q) 


Quality factor shall be measured as in 
capacitance. 


Not greater than the limits as 
defined by Table 1. 


Temperature 
Characteristic 


Seal Test 


Over the rated temperature range the 
capacitance shall be measured. 


Not exceed the limits as defined 
by Table 2. 


After capacitors shall be subjected to an 
ambient of 40°C, 90~95%RH for 500 hours, 
capacitance shall be measured. 


Meet the requirements as defined 
by Table 3. 


Life Test 


Capacitors shall be tested for a period of 
1000 hours at 85°C at 200% the rated 
voltage (150% of 1KV over). 


V—23 


Meet the requirements as defined 
by Table 3. 


A MATSUSHITA ELECTRIC 


DISC TC CERAMIC CAPACITORS 


Table 1 


P100~N750 
General purpose. 


1000~N4700 


Capacitance (pF) 


Table 2 
2.9 and under 


| —_ P350 to N1000 
3 to 3.9 — P350 to N1000 
4 and above +1000 P350 to N1000 


Table 3 


Seal Test Not less than 1000M{2 +5% or +0.5pF 


+7.5% or +0.75pF +10% or t1pF 
Life Test Not less than 1000M{2 +3% or £0.3pF +5% or +0.5pF +7.5% or +0.75pF 


Q. (Not less than under) 


Minimum Q 


Capacitance (pF) 


A MATSUSHITA ELECTRIC V—24 


DISC TC CERAMIC CAPACITORS 


500V General Purpose (IEC Char 1D/EIA Char U2M) 


Standard Products 


ECC—D2H010L] 
ECC—D2H0200 
ECC—D2H0300) 
ECC—D2H04000 
ECC—D2H05000 | 
ECC—D2H0600 
ECC—D2H07001 
ECC—D2H0800 
ECC—D2H09001 | 
ECC—D2H 1000 


~ 


~ 


wHe}io}t@} =e KelKelieike) 
TTA oOOO; Oo 


ct 


ECC—D2H110J | 
ECC—D2H1200 


Unit: mm (inch) 


ECC—D2H130J 


ECC_D2H1500 7.0(0.275) 
ECC—D2H160J | Features 
ECC—D2H1801) 
ECC_D2H200J me = For general purposes, exhibiting high O and stable electrical 
ECC_D2H2200 ae characteristics 
ECC—D2H240J ary 
ECC-D2H2700 ; Reaeen ne) a 
= SSccre Specifications 
ECC—D2H3300 1. Related Standard: 
IEC Pub.108/EIA RS-198 Class 1 
ECC—D2H3901) 39 — 2. Operating Temperature Range: 
ECC—D2H430J 43 J -30°C to +85°C 
ECC—D2H4700) 3. Capacitance: 
ECC—D2H510J | Within tolerance at 1MHz and 20°C 
ECC—D2H5600- 4. Q Facotr: 
ECC—D2H620J | 8.0(0.315) 30 pF or more Q> 1000 
ECC—D2H6800) Less than 30pF Q> 400+ 20C C: Capacitance(pF) 
ECC—D2H750J 5. Temperature Coefficient: 


ECC—D2H8200 Conform to IEC Pub. 108 Char. 1D/EIA RS-198 
ECC—D2H910J 91) J Char. U2M (Nominal temp. coef. between P150 and 


ECC—D2H1010 10.0(0.400) N1750 PPM/°C) 


ECC—D2H111J a 6. Working Voltage: 

ECC—D2H1210 500V DC 

ECC—D2H131J 11.0(0.435) 7. Dielectric Withstanding Voltage: 
ECC—D2H1510 wee | 1250V DC for 1 to 5 seconds 
ECC—D2H161J he 8. Insulation Resistance: 

ECC—D2H1810 10000MQ min.at 100V. DC 
ECC—D2H201J 13.0(0.515) 9. Lead Styles Available .......... See P. V-32 
ECC—D2H2210 
ECC—D2H241J 
ECC—D2H2710) 270 J, es 
ECC—D2H301J [300] (0.40+0.08) 
ECC—D2H3310 330 17.0(0.670) 
ECC—D2H361J 360 J 
ECC—D2H3910 ooS 
ECC—D2H431J 430 J 
ECC—D2H4710 470 | J, K_ /9-3(0.760) 


ap. tol.: C(+0.25pF), D(+0.5pF), F(+1pF) 
J(+5%), K(+10%) 


Typical Capacitance vs. Temperature 
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DISC TC CERAMIC CAPACITORS 


50V General Purpose (IEC Char 1D/EIA Char U2M) 


Standard Products 


ECC—D1H010() 
ECC—D1H0200) 
ECC—D1H030L] 
ECC—D1H0400 
ECC—D1H050L 
ECC—D1H060L] 
ECC—D1H070L) | 
ECC—D1H0800) | 
ECC—D1H090L. 
ECC—D1H1000] 
ECC—D1H110J 

ECC—D1H1200) 
ECC—D1H130J 

ECC—D1H150L) 
ECC—D1H160J 

ECC—D1H1800) 
ECC—D1H200J 


2.5£1.5 


5.0(0.200) | (9 10+0.06) 


ECC—D1H27001| 27 
ECC—D1H300J 
ECC—D1H3300| 33 


ECC—D1H360J 
ECC—D1H3901.0 


ECC—D1H4305 | 43 

aK 
ECC—D1H560L] 
ECC—D1H620J 
ECC—D1H6800] 
ECC—D1H750J 
ECC—D1H8200) 


51,5 
(0.20+0.06) 


ECC—D1H1510 
ECC—D1H1610 
ECC—D1H1810 
ECC—D1H201J 
ECC—D1H2210 
ECC—D1H241J 
ECC—D1H2710 
ECC—D1H301J 
ECC—D1H3310 
ECC—D1H361J 
ECC—D1H3910 
ECC—D1H431J 


Cap. tol.: 


| 10£2 
(0.40+0.08) 


C(+0.25pF), D(+0.5pH), F(+1pF) 
J(+5%), K(+10%) 


A MATSUSHITA ELECTRIC 


3.0 max. 
(0.12) 
3.5 max at D=5.0 
(0.14) (0.200) 


Code 
(Black) 


Unit: mm (inch) 


Features 


= Very small in size for general purposes 
= Exhibiting high O and stable electrical characteristics 
® Ideal for high frequency transistor circuits 


1. Related Standard: 
IEC Pub.108/EIA RS-198 Class 1 
2. Operating Temperature Range: 
-30°C to +85°C 
3. Capacitance: 
Within Tolerance at 1MHz and 20°C 
4. Q Factor: 
30pF or more Q2>1000 
Less than 30pF Q>400+20C C: Capacitance (pF) 
5. Temperature Coeffecient: 
Conformto IEC Pub. 108 Char. 1D/EIA RS-198 
Char. U2M 
(Nominal temp. coef. between P150 and N1750 
PPM/°C) 
6. Working Voltage: 
50V DC 
7. Dielectric Withstanding Voltage: 
125V DC for 1 to 5 second 
8. Insulation Resistance: 
10000MQ. min. at 50V DC 
See P. V-32 


Typical Capacitance vs. Temperature 
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DISC TC CERAMIC CAPACITORS 


500V General Purpose (NPO Char. ) 


Standard Products 


ECC-D2HO10LIC | 


~ ECC—D2H020L1C 


ECC—D2HO30LIC | 
ECC—D2HO40LIC | 


ECC— D2HOS50LIC 


aol sjolnm|/ = 
| T 


ECC—D2HO60LIC 
ECC— -D2HO70LIC 
-ECC—D2HO80LIC 


o 


ECC—D2HO90LIC | 


ECC—D2H100L1C 


ECC—D2H110JC 


ECC—D2H120L1C | 


ECC— D2H130JC 
ECC—D2H150LIC 


ECC—D2H160JC __ 
ECC—D2H180LIC_ 1 


ECC—D2H200JC 


— = - o_ —- —- | 
WD OMwWwrN =O oO AaN 
aN I 


ECC—D2H220L1C 


ECC—D2H240JC 


ECC—D2H270LIC | 


—~ 7.0(0.275) 


ECC—D2H300JC 


ECC—D2H33001C 


ECC—D2H360JC 


ECC—D2H390L1C | 


ECC—D2H430JC 


ECC—D2H470LIC | 


8.0(0.315) 


ECC—D2H510JC | 


ECC—D2H560L1C 


ECC—D2H620JC 


ECC-—D2H680L1C 


10.0(0.400) 


521.5 
(0.20 + 0.06) 


ECC—D2H750JC 


ECC—D2H820L/C 


ECC—D2H910JC | 


ECC—D2H10101C | 


ECC—D2H111JC 


ECC—D2H1210C | 


13.0(0.510) 


ECC—D2H131JC 


ECC—D2H15101C 


ECC—D2H161JC 


ECC—D2H181L1C 


ECC—D2H201JC 


ECC—D2H2210IC | 


17.0(0.670) 


ECC—D2H241JC 


ECC—D2H27101C 


ECC—D2H301JC 


Cap. tol.: 


19.3(0.760) | 


10+2 
(0.40+0.08) 


C(+0.25pF), D(+0.5pF), F(+1pF) 
J(#5%), K(£10%) 


V—27 


Unit: mm (inch) 


Features 


@ Very little capacitance change 

= Very small in size for NPO char. 

= Exhibiting high O and stable electrical characteristics 
= Ideal for high frequency transistor circuits 


Specifications 


1. Related Standard: 
IEC Pub. 108/EIA RS-198 class 1 
2. Operating Temperature Range: 
—30°C to +85°C 
3. Capacitance: 
Within Tolerance at 1MHz and 20°C 
4. Q Factor: 
30pF or more Q>1000 
Less than 30pF Q2>400+200 C: Capacitance (pF) 
5. Temperature Coefficient: 
NPO+60 PPM/°C for 4pF and over 
NPO+120 PPM/°C for 3pF 
NPO+250 PPM/°C for 1pF and 2pF. 
6. Working Voltage: 
50V DC 
7. Dielectric Withstanding Voltage: 
125V DC for 1 to 5 seconds 
8. Insulation Resistance: 
1000MQ2 min at 50VDC 
9. Lead Styles Available .... See P.V-32 


Typical Capacitance vs. Temperature 


=| 


Cap. Change (%) 


+10 +20 +30 +40. +50 +60 +70 780 
Temperature (°C) 


) -20-10 0 
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DISC TC CERAMIC CAPACITORS 


50V General Purpose (NPO Char. ) 


Standard Products 


ECC—D1H010LIC 
ECC—D1H02001C 
ECC—D1H030L1C 
ECC—D1HO40LIC 
ECC—D1HO50LIC. 
ECC—D1HO60LIC, 
ECC—D1HO70LIC 
ECC—D1HO80LIC 
ECC—D1HO90LIC 
ECC—D1H100LIC 5,0(0.200) 
ECC—D1H110JC 

ECC—D1H120L1C 
ECC—D1H130C > 
ECC—D1H150L1C 
ECC—D1H160JC 

ECC—D1H18001C 
ECC—D1H200JC _ 
ECC—D1H22001C 
ECC—D1H240JC 
ECC—D1H270L1C 
ECC—D1H300JC 
ECC—D1H330L1C 
ECC—D1H360JC _ 
ECC—D1H390L1C 
ECC—D1H430JC 
ECC—D1H47001C 
ECC—D1H510JC 
ECC—D1H560L1C 
ECC—D1H620JC ] 
ECC—D1H680L1C 5+1.5 

ECC—D1H750JC / 8.010.315) (4 5940.06) 
ECC—D1H820L1C | 
ECC—D1H910JC 

ECC-D1H1010C 100 J, 
ECC—D1H111JC 110 | 10.0(0.400) 
ECC—D1H12101C 120 | 
ECC—D1H131JC | 130 
ECC—D1H15101C_ 150 11.0(0.435) 
ECC—D1H161JC | 160 
ECE—D1H1810C| 180 
ECC—D1H201JC 200 
ECC—D1H22101C_ 220 
ECC—D1H241JC | 240 13.5(0.530) 
ECC—D1H2710IC 270 


1 


2.5£1.5 
(0.10+0.06) 


7.0(0.255) 


| 12.5(0.500) 


10+2 
(0.40+0.08) 


Cap. tol.: C(+0.25pF), D(+0.5pF), F(+1pF) 
J(£5%), K(+10%) 
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! mm (inch) 


Features 


Very little capacitance change 

Very small in size for NPO Char. 

Exhibiting high O and stable electrical characteristics 
Ideal for high frequency transistor circuits 


Specifications 


. Related Standard: 
IEC Pub.108/EIA RS-198 class 1 
. Operating Temperature Range: 
—30°C to +85°C 
. Capacitance: 
Within tolerance at 1MHz and 20°C 
. Q Factor: 
30pF or more Q>1000 
Less than 30pF Q2>400+20C _ C: Capacitance(pF) 
. Temperature Coefficient: 
NPO+60 PPM/°C for 4pF and over 
NPO+120 PPM/°C for 3pF 
NPO+250 PPM/°C for 1pF and 2pF 
. Working Voltage: 
50V DC 
. Dielectric Withstanding Voltage: 
125V DC for 1 to 5 seconds 
. Insulation Resistance: 
10000MQ2Q min. at 50V DC 
. Lead Styles Available... See P. V-32 


Typical Capacitance vs. Temperature 


DISC TC CERAMIC CAPACITORS 


New Product 


500V Temperature Compensating (N30 to N1500 Char. ) 


Capacitance Range in pF 


7.0(0.275) | 8.0(0.315) | 10.0(0.400) | 13.0(0.510) | 17.0(0.670) | 19.3(0.760) 
4.0(0.16) 4.0(0.16) 4.0(0.16) 4.0(0.16) | 4.0(0.16) 4.0(0.16) 
5+1.5(0.20+0.06) 5+1.5(0.20+0.06) | 5+1.5(0.20+0.06) 10:210.40:0.08), 10+2(0.40+0.08) | 10+2(0.40+0.08) 
2~27 30~47 75~120 130~220 240~300 
2~27 30~47 | 75~120 130~220 240~300 
2~27_ || 30~47 75~130 130~240 270~300 
2000 Chae GOAT 82~120 130~240 270~300 
2~27 30~47, 82~120  _130~240 270~300 
3~27 a5 15 82~160 180~270 300~360 
3~39 43~75 110~200 220~360 390~470 


—— \ 


20~51 56791 100~150 100~330 360~470 — 


Part Number Code 


ECC-D2H 101 K R N 
Common Cap. Tol. Char. Suffix ‘’N” 


See P.V-2 


Standard Capacitance Values 


+0.25pF(C) 1, 2, 3, 4, 5 (pF) 
+0.5 pF(D) 1,25:3; 4, 6,7, 8, 9510 (pF) 
#1 pRr) 5, 6,7, 8,9, 10: (pF) 


12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 
180, 220, 270, 330, 390, 470 (pF) 


+10%(K) 


11, 12, 13, 15, 16, 18, 20, 24, 27, 30, 33, 36, 39, 43, 47, 
+5% (J) 51, 56, 62, 68, 75, 82, 91, 100, 110, 120, 130, 150, 160, 
180, 200, 240, 270, 300, 330, 360, 390, 430, 470 (pF) 


Unit: mm (inch) 


Features 


® For high frequency application, exhibiting high Q and stable electrical characteristics 


Specifications 


le (Related'Standardsea eae fos ake sss IEC Pub, 108/EIA RS-198 class 1 
2. Operating Temperature Range ......... -30°C to +85°C 
3. i Capacitance... Wer useeie eeu ee Aeon Within tolerance at 1MHz and 20°C 
A. QIRACtOn, 2c sc eeemusee ts Semeeacin eles la 30pF or more Q2>1000 
Less than 30pF Q> 400+ 20C (C: Capacitance (pF) ) 
5: Working Voltage anon ee ste a 500V DC 
6. Dielectric Withstanding Voltage ........ 1250V DC for 1 to 5 seconds 
7. Insulation Resistance ............... 10000MQ min. at 100V DC 
8. Lead Styles Available ............... See P. Y-32 


Vv-29 A MATSUSHITA ELECTRIC 


DISC TC CERAMIC CAPACITORS 


New Product 


50V Temperature Compensating (N30 to N1500 Char. ) 


Capacitance Range in pF 


5.0(0.200) 7.0(0.275) | 8.0(0.315) 10.0(0.400) | 12.5(0.500) | 13.5(0.530) 

3.5(0.14) 3.0(0.12) 3.0(0.12) 3.0(0.12) 3.0(0.12) 3.0(0.12) 
2.5+1.5(0.10+0.06)| 5:1.5(0.20+0.06) | 51.5(0.20+0.06) 5+1.5(0.20+0.06) | 10+2(0.40+0.08) | 10+2(0.40+0.08) 
ee. eee ee 100~130 150~200 220~270 


30~51 56~91 100~130 150~200 220~270 
30~51 / 100~130 150~200 220~270 
30~51 ys 100~130 150~200 220~270 
— 30~51 | 100~130 150~200 220~270 
30~51 | | 100~150 160~220 240~300 
43~82 d 130~180 200~330  360~390 
62~110 | 120~180 200~270 300~360 390~470 


Part Number Code 


ECC-DIH 101 K R N 


Common Cap. Tol. Char. Suffix ‘’N” 
code. 
See P.V-2. 


Standard Capacitance Values 


Cap. Tol. (Code) Capacitance Unit: mm (inch) 
+0.25pF (C) 1, 2, 3, 4, 5 (pF) 


+0.5 pF(D) 1, 2, 3,4, 5,6, 7,8, 9, 10 (pF) 
*] pelF) | 5,6: 7,8, 9, 10 (oF) 

4 
12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 
180, 220, 270, 330, 390, 470 (pF) 
11, 12, 13, 15, 16, 18, 22, 24, 27, 30, 33, 36, 39, 43, 47, 
+5% (J) 51, 56, 62, 68, 75, 82, 91, 100, 110, 120, 130, 150, 160, 
180, 200, 220, 240, 270, 300, 330, 360, 390, 430, 470 (pF) 


+10% (K) 


Features 


®™ For high frequency and low voltage application, exhibiting high O and stable electrical characteristics 

@ Very small in size for low voltage application 

= Uniform capacitance and uniform dimensions as to the types from N30 to N470 independent of temperature coefficient, 
convenient to equipment designing 


Specifications 


leiRelatecistanGards 05.5. dave Gt te Oe IEC Pub.108/EIA RS-198 class 1 
2. Operating Temperautre Range .......... -30°C to +85°C 
BICapacitances + n2.4 4 wiiecee datkvte eeews, wad se OG Within tolerance at 1MHz and 20°C 
ACR ACLOLe Ne git erste te es «nah ees a nn 30 pF or more Q>1000 
Less than 30pF Q>400 + 20C (C: Capacitance (pF)) 
SrWorking Volbage: = So.2 oe os cae 2 ae hae 50V DC 
6. Dielectric Withstanding Voltage .......... 125V DC for 1 to 5 seconds 
de Insilationa Resistance... sc sea. +5 aaces 10000MQQ min. at 50V DC 
8. Lead Styles Available... . 2.0.4 ce cee See P. V-32 


A MATSUSHITA ELECTRIC V—30 


DISC TC CERAMIC CAPACITORS 


1KV-6KV TC High Voltage 


Standard Products 


12~ 51 


7.0(0.275) 


56~ 91 


8.0(0.315) 


5+1.5 


100~150 


11.0(0.430) 


(0.20+0.06) 


4.5(0.175) 


160~330 


+ 


14.0(0.550) 


4 


10+2 


360~470 


17.0(0.670) 


(0.40+0.08) 


15~ 82 


| 13.0(0.510) 


| 7.5+2(0.30+0.08) 


91~150 


_ 15.5(0.610) 


160~240 


18.3(0.720) 


10+2 


270~300 


- 20.6(0.810) 


(0.40+0.08) 


5.0(0.200) 


330~470 


24.6(0.970) 


|12,5+2(0.50+0.08) | 


0.6¢ or 0.8 
(0.024 or 0.032) 


15 ~ 82 


__ 15.5(0.610) 


3KV DG —— 


91~130 


_ 18.3(0.720) 


10+2 


150~200 


20.6(0.810) 


| 
mI 


(0.40+0.08) 


220~300 


__24.6(0.970) 


12.5+2(0.50+0.08) 


Unit: mm (inch) 


6.0(0.235) 


15~ 56 | 


15.5(0.610) | 


62~ 82 
91~120 


_ 18.3(0.720) 
20.6(0.810) 


1042 
| (0.40+0.08) 


Standard Capacitance Values 


6.5(0.255) 


130~200 


24.6(0.970) 


12.5+2(0.50+0.08) — 


12, 15, 18, 22, 27, 33, 39, 47, 56, 
68, 82, 100, 120,150, 180, 220, 


OE 


_15.5(0.610) 


Bia 82 
91~110 


20.6(0.810) 


10+2 
(0.40+0.08) 


270, 330, 390, 470 


15, 22, 33, 47, 68, 100,150, 220, 
330, 470. 


7.0(0.275) 


/  120~180 


24.6(0.970) 


12.5+2(0.50+0.08) 


15~ 47 


+- 


15.5(0.610) | 


5i~ 62 


18.3(0.720) 


1042 
(0.40+0.08) 


91~110 


20.6(0.810) | 


8.0(0.315) 


Features 


120~180 


| 24.6(0.970) 


12.5+2(0.50+0.08) 


@ Ideal for high frequency coupling filters 


@ Anti-corona coating and flame retardant insulation material available upon request 


Specifications 


te (RelateditiStandards: es ucteeneneen eae IEC Pub.108/EIA RS-165 class 1 
2. Operating Temperature Range......... -30°C to +85°C 
3. Gapacitance: <<. ata cue eels aie ais Gs Within tolerance at 1MHz and 20°C 
Ai Qc Factor 2:5... ee ree ele 30pF or more Q2>1000 
Less than 30pF Q>400+20C (C: Capacitance pF) 
5. Temperature Coefficient............. Conform to IEC Pub.108. char.1D/EIA RS-165 char. UZM 


U2M (Nominal temp. coef. between P250 and N1750 PPN/°C) 


1KV to 6KV DC 
200% of working voltage for 1 to 5 seconds 
10000MQ2 min. at 500V DC 


6. Working Voltage 
. Dielectric Withstanding Voltage 


con 


. Insulation Resistance 


V-31 A MaTSUSHITA ELECTRIC 


DISC TC CERAMIC CAPACITORS 
a a 


Lead Styles 


The products in standard long lead form are available from our large stock as standard products. 
Special dimensions of lead wires ‘‘Long leads by EIA” and ‘‘Bare bottem ideal for PC board mounting” are also available upon 


request. (In this case the specifications are expressed as a suffix in its part number.) 


Standard 
Long Leads 


Lead Spacing ‘“‘F’’ 

2.5(0.10), 5.0(0.20) or 10.0(0.40) 
Lead Dia. 

0.5(0.02), 0.6(0.024) 

or 0.8(0.032) 


Unit: mm{inch) 


By EIA STD. RS-198 
Long Leads and Plug-in Leads (Special) 


Long Leads Crimp Leads Bare Bottom 


4.75 max. 
(0.187) 


4.75208 
(0 18 7 +C 032) 


Unit: mm (inch) 


Lead Spacing “’F’’....6.4(0.250) (Disc Sizes under 12.5(0.50) 

or 9.5 (0.375) (Disc Sizes 12.5(0.50) and over) 
ead iD Ia crcesesocoteen 0.65(0.025).....422 AWG 

or 0.8(0.032)...4#20 AWG 


@ Other dimensions are also available upon request. 
@ Bare Bottom type is not available for 50V, 25V rating. 
@ Special lead styles of capacitors of 6mm dia or less are available in a disc diameter of 7mm. 


A MATSUSHITA ELECTRIC V—32 


FEED THROUGH CERAMIC CAPACITORS 


Outline of Feed Through Ceramic Capacitors 


Comparatively large capacitance ceramic disc capacitors used in high frequency circuits in TV tuners generally lose its function 
as the frequency becomes higher due to inductance caused by lead terminals and electrodes. 
Feed-through capacitors are of constructions minimizing such influence of inductance, being ideal for TV tuner’s high frequency 


circuit. 


Characteristics of Feed Through Ceramic Capacitors 


Figure shown in the left shows a comparison of frequenc 
Attenuation Characteristic Curves : ‘ i " 


ECK-Y2H102PE 


impedance characteristics between disc and feed through 


types. 
These curves exhibit apparent superiority of feed through 


capacitors especially in bypass effects when applied in VHF 


74 


» 
ECK-L2H102PE al 
{_________+ 3.3 


ECK-D2H102PE 


* Seeh Q 


bands in comparison with disc types. 
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Characteristics of Feed Through Ceramic Capacitors 


@ Small in self inductance and applicable to high frequency circuits 


@ Cylindrical type and Disc type are available. 


Application of Feed Through Ceramic Capacitors 


@ For power supply of TV tuners 
@ For test point of TV tuners etc. 


@ For oscillation circuits of TV tuners etc. 


V—33 A MATSUSHITA ELECTRIC 


FEED THROUGH CERAMIC CAPACITORS 


Feed Through Hi-K Ceramic Capacitors 


Standard Products 
Featuress 


@ Designed for application in high fre- 


ECK—L1H102PEU) 


uency by-pass, especially of TV tuners 
ECK—L2H102PEL) saa 


ECK—Y1H102WEU | 
ECK—Y2H102WEO 


= Suffix. code 


Dimensions 


Unit: mm (inch) Unit: mm (inch) 


10.041.0 8.2+1.0 
(.400 £0 .04) (0.3200 .04) 


12.7221.5 Hah 20 


(0.500 0.06) (0.440 .04) 


1041 
(0.395-+0 .04) 


Fig. 1 Fig. 2 


Unit: mm (inch) Unit: mm (inch) 


16.5+1.0 
(0.65240 .04) 
[-9.0+1.0 


(0.355 -+0 .04) 


22.0+1.0 
(0.865 +0 .04) 


(0.400 .04) 


7 
(0.17 0.02) aaill ep (0.275-£0.02) 


(0.1240 .92) | (0.2040 .02) 
pa 


(0.09 0.012) 


(0.06 0.012) 


3.50.5 
(0.1440.02) 


4.80.5 
(0.1940 .02) 


Fig. 3 Fig. 4 


Notes: ™ Figs. 1 and 2 are ideal for VHF tuners and Figs. 3 and 4 for UHF. 
® Other dimensions available upon request 


Specifications 


JeRelated:Standands: sc cek, ax 2 os goa a be IEC Pub 187/EIA RS-198 class 2 

2. Operating Temperature Range ........... -30°C to +85°C 

See Gapacitanccweron wutce hm tat Gicw Ageia ase Within tolerance at 1KHz and 20°C 

AN IPOWstehactOhe | rns 2s ws nese a 2.5% max. at 1KHz and 20°C 

5. Temperature Coefficient............... Conform to IEC Pub 108 char. 2E5, 2F4/EIA RS-198 char.Z5U, Y5V 
Gi WOrKING) VGMAGeN eA aie tk fe oe fe eee @ 4 led 50V DC, 500V DC 

7. Dielectric Withstanding Voltage .......... 250% of working voltage for 1 to 5 seconds 

SH lnsulationwRessathees aoc cu wie .s.ce aww oes 10000MQ2 min. 


A MATSUSHITA ELECTRIC V—34 


FEED THROUGH CERAMIC CAPACITORS 


Feed Through TC Ceramic Capacitors 


Standard Products 


EL LES EE, a RS 


/ ECC—LIHOSOF | 1 eee \ii TG 
10.041 .0 8.2+1.0 


ECC —L1H100F (.400+0.04) (0.320 +0.04) 
ECC—L1H120K 


ECC—L1H150K 
ECC—L1H180K 
ECC—L1H220K | 
ECC—L1H330K 
ECC—L1H390K 
ECC—L1H470K 
ECC—L2H100F 

ECC—L2H120K Raita 0 Hest 
ECC—L2H150K 
ECC—L2H180K 
ECC—L2H220K 
ECC—L2H270K 
ECC-L2H330K | 
ECC—L2H390K (0.395 £0.04) 


ECC—L2H470K 


Note: Other dimensions and TC are available upon request. 


(0.25-40.05) 


Features 


= Ideal for applications in oscillators of VHF and UHF tuners 
Specifications 


Related:Standards:,: 2.258 Give ain eds ... IEC Pub. 108/EIA RS-198 class 1 


1 

2. Operating Temperature Range............ -30°C to +85°C 

Sii@apacitancer extae waa cee Mere Fstay. ane Within tolerance at MHz and 20°C 

AOU ACtOW weccrs's) ato eare Aeeies at Rete nich or oe 30pF or more Q> 1000 
Less than 30pF Q2>400+ 20C (C: Capacitance pF) 

5. Temperature Coefficient............... Conform to IEC Pub. 108 char 1D/EIA RS-198 char. U2M 
(Nominal temp. coef. between P250 and N1500) 

63: Working Voltages spect tttee n.o) check escent 50V DC, 500V DC 

7. Dielectric Withstanding Voltage . . eee hie 250% of working voltage for 1 to 5 seconds 

8. Insulation Resistance: se aie as ol oo kw es 10000MQ min. 


V-35 A MaTSUSHITA ELECTRIC 


MOLDED COMPOSITION 
CERAMIC CAPACITORS ‘‘MINIC”’ 


“Minic” Type ECG 


@ Easy in wiring and soldering due to the tight and tough 
molded construction with axial leads . 

= Very suitable for circuits where small capacitance of less 
than 4.7pF is required, but high Q is not strictly needed 


Standard Products 


Unit: mm (inch) 


0.789 
(0307) 


30min. 
(1.181) 


30min. D¢ 
(1.181) : 


ECG-N5R50K 


GRN-BLK-GRA-SIL 


2,840.3 
7 (0.276) | (9.110+0.012) 


ECG-N5R75K 


ECG-N5010K 
ECG-N51R2K 
ECG-N51R5K 


PRL-GRN-GRA-SIL 
BRN-BLK-WHI-SIL 
BRN-RED-WHI-SIL 
BRN-GRN-WHI-SIL 


ECG-N51R8K 


BRN-GRA-WHI-SIL 


ECG-N52R2K 


RED-RED-WHI-SIL 


ECG-N52R7K 


RED-PRL-WHI-SIL 


ECG-N53R3K 


ORA-ORA-WHI-SIL 


Di Di wi nan\|>\l Pri yYPliyr| yr! > 


ECG-N53R9K 


ECG-N54R7K 


Color Code 
Black 
Brown 
Red 
Orange 
Example Yellow 
ECG—N51R5K Green 
Blue 
1st Color Brown Purple 
2nd Color Green Gray 
5 White 
3rd Color White Silver 
4th Color Silver Nil 


A MATSUSHITA ELECTRIC V—36 


ORA-WH-WHI-SIL 


YLW-PRL-WHI-SIL 


OMONOOHRWN OO 


MOLDED COMPOSITION CERAMIC CAPACITORS “MINIC” 


Characteristics 


teOperatingtliemperaturerca: S.cae gic wheat mee a Sse -25°~+85°C 

DEM ATEG VOITAGELS=% a <aicst ach Gos in cneemtrrmte Oe andeaee, ahewneees 500V DC 

SPCADACILANCE S39 «2:5, Sedu A sy HERE Oe Pcs ee ce oe) RIO Within tolerance at 1MHz and 20°C 

4. Temperature Characteristics... ..........0 000000 ue Between -25°C to 85°C, (A) within +3.3% (B) within +5.0% 


of the capacitance value at 20°C (Sampling number : 30pcs) 


Sensation RESiIStancey « zcn.s: 54.5 5 ae enema eee ae aS More than 10,000MQ at 100V DC for 1 minute 

Shy (0 ene a ey Su Ocry ny cits > oS a uae meee 50 min. in the range below 1.0 pF 
30 min. in the range over 1.2 pF 

HoMMEStSV. OlLaG@s =: Sic. aocos sO curemeeten re rueue tee ete ogee 1,500 V DC (1~5 sec.) 

S: Lead Pulling Strength: 44255200205 heaeere nad hae s No damage shall be observed when an axial pull of 1.0kgis 
applied. 

Os Lead Bend ina Strenatti. ca ccc cee te eee: bess Mes 6 hac ee No damage shall be observed when an upright weight of 0.5kg in 


center of the part is applied. 


Part Number Code 


cee) Le) Cl) 


Common Code Shape Rated Volt. Capacitance Cap. Tol. 


V—37 A MATSUSHITA ELECTRIC 


GLASS CERAMIC CAPACITORS 


Unlike conventional low-dissipation-factor capacitors, this 


glass ceramic capacitor, designed referring to MIL standard 

MIL-C-11272B, assures a wide temperature range and 

excellent stability. 

In comparison with the silvered mica capacitor, it is superior i 


in all respects. 


Features 

= Exceptionally wide temperature range — from -55°C to 
+125°C — and excellent stability 

m™ High O and high resonance frequency 


= Encased in a single unit. Dielectric material and electrodes 


laminated in a glass ceramic of low dissipation factor are 
molded together. 

= Working voltages of 50, 300 and 500 volts are available 
with a capacitance range of 1 ~ 10,000pF. 


Construction 


Glass Ceramic 


Silver Paste 


High Temperature Solder 


inch — 
ie 


EcY-13C 0000 3/8+1/32 | 5.6+0.8 --7/32+1/32 |5.6+0.8-1.6 | 7/32+1/32—1/16 28.6 1-1/8 0.65 |0.025 
ECY-17COUU0 | 14.340.8| 9/16£1/32| 6.7+0.8 |17/6441/32 |5.6+0.8—1.6" | 7/32+1/32—1/16* 28.6 1-1/8 0.65 |0.025 
| 28.6 1-1/8 saan 
1-1/8 0 
23.61 


ECY-22COO00 | 23.0+0.8 29/32+1/32 |11.140.8 | 7/16+1/32 |5.6+0.8—1.6 | 7/32+1/32—1/16 


ECY-32COO00 | 23.0+0.8 29/32+1/32 |19.8+0.8 |25/32+1/32|4.8+0.8** | 3/16+1/32** 
ECY-51COOU0 | 8.2+0.8 |0.323+1/32 | 4.0+0.8| 5/32+1/32 |3.8+0.8 0.150+1/32 1-1/8 0.50 |0.020 | 


ECY-52COU00 | 11.2+0.8 (0.44141/32 | 7.040.8 |0.276+1/32 |4.0+0.8-1.0 | 5/32+1/32—0.04 28.6 1-1/8 0.50 |0.020 | 
ECY-53COO00 | 15.2+0.8 0.598+1/32 |10.0+0.8 |0.394+1/32 |4.0+0.8—1.0 | 5/32+1/32—0.04 28.6 1-1/8 (0.65 (0.025 | 


ECY-54COOO0 | 23.0+0.8 29/32+1/32 |11.140.8 | 7/16£1/32 | 4.0+0.8—1.0 | 5/32+1/32—0.04 28.6 1-1/8 


ECY-55COO00 | 23.0+0.8 29/32+1/32 |19.8+0.8 |25/32+1/32 4.0+1.6—-1.0 | 5/32+1/32—0.04 28.6 1-1/8 0.80 |0.032 
EcY-61CO000 0.323+1/32 | 4.0+0.8 | 5/32+1/32 |4.0+0.8 5/32+1/32 28.6 1—1/8 |0.50 |0.020 
—1/8 0.50 0.020 


ECY-62CO0O00 | 11.2+0.8 0.44141/32 | 7.0£0.8 | 0.276+1/32 | 4.0+0.8 5/32+1/32 28.6 1 


—}— 


ECY-63COO00 | 15.2+0.8 0.59841/32 |10.0+0.8 0.39421/32 4.0408 5/32+1/32 28.6 [1-1/8 (0.65 (0.025 | 


* For any value above 820pF, this dimension shall be 7.140.8 (9/32+1/32) 


41.6 .,, +1/16 
-0.8 (1/4 4/39) 


** For any value above 2400pF, this dimension shall be 6.4 


A MATSUSHITA ELECTRIC V-38 


GLASS CERAMIC CAPACITORS 


ECY-13CO000 220~300 1~200 CO.F.GIK 
Ecy-17CO0O00 510~1,000 220~470 F.G.J.K 


ECcY-22CcO000 1,100~2,000 510~1,000 F.G.J.K 


ECY-32CO000 3,600~6,800 1,100~3,300 F.G.J.K 
EcY-51CO000 C.D.F.GJ.K * 
EcY-52COO000 160~600 
ECY-54CO000 1,800~3,900 
ECY-55CO000 4,300~10,000 F.G.J.K 
ECY-61CU000 151 C.D.F.GJ.K 


ECY-62CO000 56~200 F.G.J.K 
EcY-63C0000 220~510 


——~ Cap. Tol. 
Capacitance : 
Temp. Range ile old 
ECY-13C 56~ 12 
ECY-51C 13 ~24 
Characteristics ECY-61C 


over 27 
1. Operating Temperature Range 


—55°C to +125°C, and up to 200°C at derated voltage 


Insulation Resistance-Temperature 


a C=150pF 
2. Temperature Coefficient = 
+105+25 ppm/°C at 100KHz from -55°C to +125°C ® 1 000,000 
3. Capacitance Drift = 
Mode 2 100,000 
Within 0.1 percent per MIL-C-11272B E 
4. Insulation Resistance cE 10,000 
100,000MQ minimum at 25°C and 10,000MQ minimum at am bee 
125°C with applying rated voltage nk ited OS i 
Temperature (°C ) 
5. tand tand - Temperature 
Less than 0.001 at 25°C, 1KHz, less than 0.003 at +125°C, 1KHz 
C—150pF 
6.0 
Greater than 2000 at 25°C, 1MHz 
7. Dielectric Withstanding Voltage 
Applying five times the rated voltage at 25°C for 5 seconds 0 40 80 120160 200 
Temperature (°C) 
8. Shock, Vibration, Temperature Cycle Test and Immersion Test 
After the test per MIL-STD—202C (method 205: condition C, Q- Capacitance 
method 204: condition B, method 102A: condition C and hyateyire 
; Glass Ceramics 
method 104: condition B), capacitance change shall be less than vn ya ao 
X 1.000 
0.5%, tand less than 0.001 and insulation resistance 100,000 MQ 3 
minimum. a tee 


510 50100 1000 5000 
Capacitance (pF) 


V-—39 A MaTSUSHITA ELECTRIC 


GLASS CERAMIC CAPACITORS 


9. Humidity Resistance Humidity Test (Cap. Change) 
After the test per MIL-STD-202C (method 106), capacitance 
change shall be less than 0.5%, tand less than 0.001 and insulation ECY13C101J 
resistance 100,000MQ2 minimum. 

After applying the rated voltage for 3,000 hours at 40°C, 95 


percent RH, capacitance change shall be less than 0.5%, tand less 
than 0.001 and insulation resistance 100,000MQ minimum. 


& 
® 
=i 
i. 
© 

A 

oO 
a 
% 
‘s) 


Humidity Test (Dissipation Factor) Humidity Test (Insulation Resistance) Life Test 


(MQ)at 125°C 


Insulaticn Resistance 
Cap. Change (%) 


Frequency Characteristics 


10. Life 
After the test per MIL-C-11272B-4,6,12, (for 2,000 hours, rated 
voltage x 150% at 125°C), capacitance change shall be less than 
1%, tand less than 0.002 at 1KHz and insulation resistance 
100,000MQ minimum at 25°C. 
Tané shall be less than 0.003 and insulation resistance 10,000M{&2 


minimum at 125°C. 


Capacitance (pF) 


11. Resonant Frequency 


Though different according to shape and length of lead, resonant 


frequency is higher than that of the silvered mica capacitor. a Tae 


Frequency (MHz) 


Part Number Code 


Fg Re 


Common Code Shape Operating Capacitance Cap. Tol. Suffix 
Temp. Range 


The first two digits are significant 
figures of capacitance and the 
third one denotes number of fol- 
lowing zeros. Decimal point is 
expressed by R. 


A MATSUSHITA ELECTRIC V—40 


CHIP TYPE MULTI-LAYER CERAMIC CAPACITORS 


Chip Type Multi-Layer Ceramic Capacitors 


Type ECU-X 


Chip type multi-layer ceramic capacitor is asintered ceramic 
comprising ceramic dielectric layers and platina, paladium 
and other precious metal electrode layers which are piled 
alternately and coated with the same material as the diele- 
ctric material. 

Due to it’s monolithic construction of dielectric material 
and electrode as shown below and due to complete sealing 
of inner electrodes with ceramic material, the capacitor 
provides high stability and reliability. 

Features 


= Small in size and large in capacitance 
™ Superior humidity characteristics and long life due to 


a 
aa 


S 


Construction 


Outside electrodes 
(Connecting terminals) 


complete sealing of inner electrodes 
@ Small inductance and excellent frequency characteristics 


Application 


@ Hybrid thick and thin film integrated circuits 


@ Electronic wrist watches and cameras 
Inner electrodes 


Ceramic dielectric 


7 


une 


Dimensions 


(0.020+0.010) 
0.50+0.25 


Unit: mm (inch) 


(Unit: pF) 


50V D.C Capacitance Table 
= Lmm(in)) 2.0+0.22 (.080+.009) | 4.5+0.34 (.180+.014) | 4,540.34 (.180+.014) | 5.7+0.4 (.225+.016) 


1,25+0.18 (.050+.008) 


1.25+0.18 (.050+.009) 2.040.22 (.080+.009) 


| 6,340.43 (.250+.017) 


0.50~1.25(.020~.050) 


0.50~1.25(.020~.050) 


0.50~1.90(.020~.075) 


0.50~1.90(.020~.075) 


10~220 


270~470 


560~ 1500 


2200~6800 


330~5600 


6800~ 12000 


15000~33000 


39000~56000 


470~22000 


33000~68000 


V—41 


0.1pnF~ 0.22uF 


Dimension in parentheses are based on EIA Standard 


0.33uF~1.00uUF 


A MATSUSHITA ELECTRIC 


CHIP TYPE MULTI-LAYER CERAMIC CAPACITORS 


Specifications 


im! AppliediStd c..0c5.css<.sa2- As per EIAJ Std. RC-3698 
(Operating temperature range is as per EIA Std. RS-198-B ) 


Electrical Specifications 


Rated Voltage 50V, D,C 
T 

: O+ 60ppM/° ¢ Maximum capacitance ratio Maximum capacitance change 

Operating Damiveretune || ae 66°C ~4126°C within +15% at —55°C ~ within *22% at —30°C ~ +85°C 

nang +125°C hi 


Measured at 20°C with the following frequency and voltage 


T 
+10%, $20% | 410%, +20% +80%, —20% 
Capacitance Less than 1,000pF: 1000Hz+10%, 140.2 Vrms 1000Hz+10%, 140.2 Vrms 


Tolerance 1MHz+10%, 0.5~5 Vrms 
1,000pF or more: 
1,000Hz+10%, 140.2 Vrms 


Measured under the conditions same as above 


Tan é Less than 30pF: Q2400+20C 
30pF or more: Q = 1000 2.5% max. 3.5% max. 


ve ie 
Withstanding Voltage No damage after 300% the rated d.c voltage application for 1 ~ 5 minutes 
Insulation Resistance 10,000MQ or 500MQ —yF whichever is the smaller - 


Environmental Specifications 


Humidity test shall be conducted at 40°C, 90~95% RH for 500 hours, and high temperature 
load life at 85°C for 1000 hours. After above test, the capacitor tested shall be left at room 
ambient for 24 hours as to COH grade (or 48 hours as to X7R and Y5V grade) 


Cap. change: +5% or 0.5pF Cap. change: within +12.5% Cap. change: within +20% 
Humidity whichever the greater Tan 5: 5% max. Tan 5: 5% max. 
Q: OQ = 350 (30pF or more) Insulation Res.: 1000MQ or Insulation Res.: 1OOOMQ or 
Q > 275 + 5/2C (less than 50MQ-uF, whichever the 50MQ2-uF, whichever the 
30pF) smaller smaller 
Insulation Res.: 1000MQ or 
50MQ-uF, whichever the 
smaller 
+ + 
Cap. change: +3% or 0.5pF, Cap. change: within 12.5% Cap. change: within +30% 
whichever the greater Tan 5: 4% max. Tan 6: 5% max. 
Q: OQ = 350 (30pF or more) Insulation Res.: 1OOOMQ or Insulation Res.: 1OOOMQ or 
High Temperature Q = 275 + 5/2C (less than 50MQ2-uF, whichever the 50MQ—nuF, whichever the 
Load Life 30pF) smaller smaller 
Insulation Res.: 1000MQ2 or 
50MQ-uF, whichever the 
smaller 


ih 


A MATSUSHITA ELECTRIC V—42 


CHIP TYPE MULTI-LAYER CERAMIC 


CAPACITORS 


50V D.C Rating Standard Products Table T5V 


(-30° C~ +85° C, 


ECU—X1H4712ZF 


ECU—X1H681ZF 


+22%, -82%) 


ECU—X1H102ZF | 
ECU—X1H152ZF | 
ECU—X1H222ZF 
ECU—X1H332ZF | 
ECU—X1H472ZF 
ECU-X1H682ZF 


ECU- X1H103ZF 


1 

| 
—+ 
i 
+ 


| 
+ 


ECU- Ce See 
ECU—X1H223ZF | 
ECU—X1H333ZF 


ECU—X1H473ZF | 


NNNNNNNNNN 


" 2.0x1.25(.080x.050) 
2.0x1.25(.080x.050) _ 


2.0x1.25(.080x.050) _ 
ae 0x1.25(.080x. 050) 


| 2.0x1.25(.080x.050) 
2.0x1.25(.080x.050) 


| 2.0x1.25(.080x.050) 
2.0x1.25(.080x.050) 


z Ox1 x1.25(. 080x. 050) | 


2.0x1.25(.080x.050) | 


_ | 2.0x1.25(.080x.050) _ 


ECUu— X1H683ZF — 
ECU-X1 H104ZF 


eS 


~ | 4.5x1.25(.180x.050) | 
_ 4.5x1.25(.180x.050) 
| 4.5x1.25(.180x.050) | 


4.5x2.0(.180x.080) 


ECU-X1H154ZF 


ECU— X1H224ZF | 
ECU—X1H334ZF - 


NNNNNNN 


| 4.5x2.0(.180x.080) 


4.5x2.0(.180x.080) 


5. 7x6.3(.225x.250) 


~ECU—X1H474ZF- 


| 5.7x6.3(.225x.250) 


ECU-X1 H684ZF 


'5.7x6.3(.225x.250) 


NNNIN 


ECU—X1H105ZF 


Characteristics 


Capacitance Change (%) 


-80 -60 -40 -20 0 


20 40 60 80 100 120 140 160 


Temperature (°C)- 


Tan 6 Change in High Temp. Load Life (Char. COH) 
5 


-~80 -60 -40 -20 0 


Temperature (°C) 


Humidity Life (ECU-X1H 
PUD RR WAN sod ia 


103ZF) 


Le 
YjJ|j# YI 
YM 


Ht 40+2°C, 90~959%R.H. 
BL yes: 4B 


Capacitance Change (%) 


100 


Time (Hrs.) 


Capacitance Change (%) 


20 40 60 80 100 160 140 160 


V—43 


Capacitance Change (%) 


Capacitance Change vs. Temperature 


5.7x6.3(.225x.250) 


(Char. Y5V) 


le) 
-80 -60 -40 -20 0O 


Temperature (°C) 


20 40 60 80 100 120 140 160 


Tand Change in High Temp. Load Life (Char. Y5V) 


-80 -60 -20 0 20 40 60 80 100 120 140 160 


Temperature (°C) 


High Temperature Life (ECU-X1H103ZF) 


853°C, 100V, D.C 
= 22. 


CLE: Z 
YY 
[ee 


Le 


WHEELIE. 
DF 


Time (Hrs.) 


A MarTSusHITA ELECTRIC 


CHIP TYPE MULTI-LAYER CERAMIC CAPACITORS 


50V DC Rating Standard Products Table COH Char. 
(-55°C~+125°C, NPO+60PPM) 


ECU—X1H1000C 
ECU—X1H1200C 
ECU—X1H1500C 
ECU—X1H1800C 
ECU—X1H2200C 
ECU—X1H2700C 
ECU—X1H3300C 
ECU—X1H3900C 
ECU—X1H4700C 
ECU—X1H5600C 
ECU—X1H68001C 
ECU—X1H8200C 
ECU—X1H1010C 
ECU—X1H1210C 
ECU—X1H1510C | 
ECU—X1H1810C 
ECU—X1H2210C 
ECU—X1H2710C 
ECU—X1H3310C 
ECU—X1H3910C 
ECU—X1H4710C 
ECU—X1H5610C 
ECU—X1H6810C 
ECU—X1H8210C 
ECU—X1H1020C 
ECU—X1H1220C 
ECU—X1H1520C 


2.0x1.25(.080x.050) 


2.0x1.25(.080x.050) 


2.0x1,25(.080x.050) _ 
__2,0x1,25(.080x.050) 
__2.0x1,25(,080x.050) _ 

~2.0x1.25(.080x.050) 
2.0x1.25(.080x.050) 
2.0x1.25(.080x.050) 
2.0x1.25(,080x.050) 
| 2,0x1.25(.080x.050) 
| 2.0x1.25(.080x.050) 
~2.0x1.25(.080x.050) 
__ 2.0x1,25(.080x.050) _ 
__2.0x1.25(.080x.050) | 
2.0x1.25(.080x.050) 
2.0x1,25(.080x.050) 


4.5x1.25(.180x.050) 
4.5x1.25(.180x.050) 
4.5x1.25(.180x.050) 
4.5x1.25(.180x.050) 


4.5x2,0(.180x.080) 
4.5x2.0(.180x.080) 
4.5x2,0(.180x.080) 
__4.5x2.0(.180x.080) 

4.5x2,0(.180x.080) 
4.5x2.0(.180x.080) 


+ 


ECU—X1H1820C 


5.7x6.3(.225x.250) 


ECU—X1H2220C 


5.7x6.3(.225x.250) 


ECU—X1H2720C 


5.7x6.3(.225x.250) 


ECU—X1H3320C 


5.7x6.3(.225x.250) 


ECU—X1H39201C 


5.7x6.3(.225x.250) 


ECU—X1H4720C 


5.7x6.3(.225x.250) 


ECU—X1H5620C 


5.7x6.3(.225x.250) 


ECU—X1H6820C 


50V DC Rating Standard Products Table X7R Char. 
(-55°C~ +125°C, +15%) 


ECU—X1H3310D 


2.0x1.25(.080x.050) 


5.7x6.3(.225x.250) 


ECU~—X1H3910D 


2.0x1.25(.080x.050) 


ECU—X1H4710D 


2.0x1.25(.080x.050) 


ECU—X1H5610D [ 


2.0x1.25(.080x,050) 


ECU—X1H6810D 


|__2.0x1.25(.080x.050) 


ECU—X1H8210D 


2.0x1.25(.080x.050) 


ECU—X1H1020D 


|_2.0x1.25(.080x.050) 


ECU- X1H1220D 


2.0x1.25(.080x.050) 


ECU—X1H1520D 


2.0x1.25(.080x.050) 


ECU—X1H1820D 


2,0x1.25(.080x.050) 


+ 


ECU—X1H2220D 


2.0x1.25(.080x.050) 


ECU—X1H2720D 


ECU—X1H3320D 


| 2.0x1.25(.080x.050) | 
| 2.0x1.25(.080x.050) 


ECU—X1H3920D 


2.0x1,25(.080x.050) 


2.0x1.25(.080x.050) _ 


ECU—X1H4720D i 
ECU—X1H5620D 


a 


2.0x1.25(.080x.050) 


| 


4 


ECU—X1H6820D 


4.5x1.25(.180x.050) 


ig 


ECU—X1H8220D 


4.5x1.25(.180x.050) 


ECU—X1H1030D 


4.5x1.25(.180x.050) 


ECU—X1H1230D 


4.5x1.25(.180x.050) 


ECU—X1H1530D 


4.5x2.0(.180x.080) 


ECU—X1H1830D ne 


4.5x2.0(.180x.080) 


ECU—X1H2230D 


4.5x2.0(.180x.080) 


ECU—X1H2730D 


4.5x2.0(.180x.080) 


ECU—X1H3330D 


4.5x2.0(.180x.080) 


ECU—X1H3930D 


5.7x6.3(.225x.250) 


ECU—X1H4730D 


! 


5.7x6.3(.225x.250) 


ECU—X1H5630D 


A MATSUSHITA ELECTRIC 


V—44 


5.7x6.3(.225x.250) 


CHIP TYPE MULTI-LAYER CERAMIC CAPACITORS 


Tand Change in Humidty Test (ECU-X1H103ZF) Tanéd Change in High Temp. Load Life Test 
(ECU-X1H103ZF) 


rh {I b ee en iy By twill Viti ttt tt, Yi 
WY ZZ LLL —Y jy, WZ CI. 
LEE Z LAL Ze Z GH Willd tddde Vlad id GU: WA VM 
7 RES) — no Vr Vr! LALA AIA. 
100 
Time (Hrs.) Time (Hrs.) 

Insulation Resistance Change in Humidity Test Insulation Resistance Change in High Temp. Load Life Test 

(ECU-X1H103ZF) 3 Ascenso kt 


UYYUIII YF 7 OF Gy = rok 2 7 


INN I 
NS 


Y 
LLL 


WV 


RREOGQY 


RE 
ENN 


=a. pas NN 


100 
Time (Hrs.) Time (Hrs.) 


Insulation Resistance (MQ) 


Precautions for Application 


When soldering, attention should be paid to the following items. 

@ Sn. Pb eutectic solder comprising Ag by 2~5%. 

® Rosin flux should be used. 

® Soldering should be conducted in a short period of time (2~3 seconds). 
™ Sudden heating and chilling might cause mechanical damage. 


Part Number Code 


felfelvI—[2t LJ} ae) LJ 


Common Code Shape Rated Voltage Capacitance Cap. Tol. 


Chip Type 1H D.C, The first two digits K | +10% 


are significant figures 
of capacitance and the 
third one denotes 
number of following 
zeros. (Unit: pF) 


Capacitance 


10,000pF 


Temp. Range Cap. Change Ratio 
-55~+125°C ot60PPM/°C 
-55™+125°C 4+15% 

-30™+ 85°C +22%, -82% 


V—45 A MATSUSHITA ELECTRIC 


VI FILM CAPACITORS 


QUICK REFERENCE GIAO 235 sist ittcs esevcs eaiis paeeeestaee ree iea wastes « VE-1 
PETLOFITIGNCOST OSES = erica: 3 voc wins nde vo vonteerocan eet earistseseysS% VE-2 
PartiNUmpenCOde: oh. ti guc scion cs ueens emcee esac ent an shee VL4 
POlVeStemG AAC TS es ctepan te os csausdsaneSaevee Remora Teese ome meNS powiaecse VL5 
Metalized Polyester: Capacitors, 2.5 <i. cinssscessvensanacss soeeweesesswssvs VI-19 
Metalized Polyester/Polypropylene Capacitors ............cceeeeeeee es VI-33 
Polysty rete: Gapacitorsinccccre<ictiacshaciects tscoersancteremeusenoumecees |. VI-35 
PolypropyleneGapagitons: a. 2.5 .c,0t sce osceva.coyessemeseserseetestaracunen +s VI-38 
Polycarbonate Gapacitons sh cots..0s cxaress sete. cee sectacunaaeewineeet sian « VI45 


Oil Paper: Capacrlarss.gc.couscewvenaescvoorcureonusneuseetememnant eters re tcess VI-47 


QUICK REFERENCE GUIDE 


Dietectri Type Capacitance Tolerance Working Volt Caain 
egtizes : (Mfd) (%) D.C.V. (A.C.V) Page 
ECQ-M * 
(X) Axial Lead 001~.47 +10% (K) eet 
; 100V (75V) Resin VL-5 
(Z) Radial Lead or 
(ZB) Lead Form +20% (M) Pade acta 
i: 400V (200V) 
ECO-B 
: e +10% (K) 
Polyester oe Sl .001~.22 pe 600V (250V) cael VL-14 
+20% (M) a 
ae +10% (K) dies 
(Z) Radial Lead 001~.22 or 400V a VI-17 
+20% (M) 
Polyester ECOE 
Capacitor ; 
. (Z) Radial Lead | .015~2.0 +10% (K) anoy. tOON Sacks 
(ZB) Lead Form +20% (M) ee See : : : VI-19 
630V (250V) Resin 
.001~0.1 +10%(K)+20%(M) 1000V (450V) 
ECQ-H 
: (Z) Radial Lead .015~2.0 +10% (K) ees *Durez 
Metalized +20% (M) 400V (200V) Resin VL-24 
Polyester aie 630V (250V) 
.001~0.1 +10%(K), +20%(M) 1000V (450V) 
ECO-T 250V (150V) 
; ss +10%(K) 400V (200V) Epoxy Resin 
ES Eeae 1~6.8 +20%(M) 630V (250V)  &Polyester  VI-29 
Tape 
ECO-UD 001~.22 +10%(K) (200V) Epoxy Te 
(Z) Radial Lead +20%(M) Resin Fi 
(330V) 
Metalized (360V) 
Polyester/ ECW-K 315~7.1 +5%(J) (380V) Sarna as VI-33 
Polypropylene 
(400V) above 
— ECQO-S 
ie Polystyrene (X) Axial Lead .00001~.02 + 5% (J) 125V_ (80V) VL-35 
a (Z) Radial Lead +10% (K) 500V (250V) 
ECO-F 001~.47 +10% (K) ae Oe pies VI-38 
(Z) Radial Lead +20% (M) 400V (180V) ese 
Polypropylene Pol 630V (250V) 
Capacitor yer ee yee 600V 
= a 1000V Epox 
ECW-H 001~.039 +10% (K) ee VL-42 
+20% (M) 1200V Resin 
1500V 
Polycarbonate + 5% (J) 100V ; 
ey Polycarbonate ECQ-C 001~.22 +10% (K) a VL-45 
+20% (M) 
: . ECN-C 
Oil Paper Oil +10% (K) Ceramic 
: ; ~ VI-47 
Capacitor Paper (X) Axial Lead .001~.22 +20% (M) (450V) Ps 


* Durez is a trade mark. This chart is intended to serve as a guide only. 
vi-1 A MaTSUSHITA ELECTRIC 


PERFORMANCE TEST (1) 


WV (DC) x 1.4- WV(DC) x'1.25) WV(DC) x 1.2 | WV(DC) x 1.4 WV(DC) x 1.4 | WV(DC) x 1.4 


85°C 85°C 85°C 70°C 85°C 
250 hr 250 hr 250 hr 250 hr 


+8% +3%(>33PF) 45% +5% 
+1PF(<33PF) 


i 


<0.11%(>330PF) 
Q>900(33-330PF) 
Q>450 (<33PF) 


Axial>15,000MQ >1,000MQ >15,000MQ >22,500MQ >7,500MQ >25,000MQ 
Radial>4,500MQ 


These capacitors shall have no mechanical failure, leakage of impregnated content nor open or short 
circuit. 


90~95% 90~ 95% ] 90~95% ] 90~95% 


40°C 40°C 40°C 40°C 


wv (DC) wv (DC) wv (DC) wv (DC) wv (DC) wv (DC) 


500 hrs 500 hrs 250 hrs 96 hrs 500 hrs 500 hrs 


WV(DC) x 1.75 WV(DC) x 1.3. WV(DC) x 1.75 = WV(DC) x 1.75 WV (DC) x 1.75, WV(DC) x 1.75 


1 min 1~5 sec 1 sec 1 min 1 min 1 min 


+10% +10% +10% £5%(>20PF) +5% +5% 
+1PF(<20PF) 


<0.11%(>330PF) 


Q>900(33-330PF) 
Q>450(<33PF) 


Axial>9,000MQ >600 MQ >9,000MQ2 >13,500MQ >500MQ = 1 5,000MQ 
Radial>2,700MQ 


ae et eel b 


These capacitors shall have no mechanical failure, leakage of impregnated content nor open 
circuit. 


A MATSUSHITA ELECTRIC Vi-2 


PERFORMANCE TEST (2) 


Bend each lead wire under the rated vertical force by moving the body through an angle of 90 
degrees in one direction, then through an angle of 180 degrees in the opposite direction, and 
finally 90 degrees back to the original position — all bends to be made in the same plane. 


These capacitors shall be no mechanical failure nor open or short circuit. 


5 sec 5 sec 5sec - 5 sec 


4mm 4mm 4mm 4mm 4mm 4mm 


3 
Standard Rosin) Standard Rosin | Standard Rosin | Standard Rosin | Standard Rosin |Standard Rosin 
(methanol) (methanol) (methanol) (methanol) (methanol) (methanol) 


WV(DC) x 2 WV(DC) x 1.5 | WV(DC) x 2 WV(DC) x 2 WV(DC) x 1.5) WV(DC) x 2 


1 min. 1 min. 


+3% +3% +1.9% 


1.0% 1.0% 0.1% 0.25% 0.5% 


3000MQ 9000MQ 45000MQ 15000MQ 45000MQ 


These capacitors shall have no mechanical failure nor open or short circuit. 


VI-3 A MATSUSHITA ELECTRIC 


Part Number Code 


Rate Volt 


Common Code Material 


0.5=50V 
1 =100V 
2 =200 or 250V 
4 =400V 
6 =600 or 630V 
10 =1000V 


ry Plastic Film 


Paper Film 


Symbol M shows 


polyester film with 
*Durez resin. 
Refer to Quick 
Reference Guide 


* Durez resin = Phenolic resin 


= 


ue) Leia Ls 


Lead Type 


Capacitance Value Cap. Tol. Lead Form 


The first two figures are 
significant figures of 
capacitance. Third one 
is a multiplier coinciding 
to ‘n’ of ( 109 ) 


Z = Radial Type 
X= Axial Type 

Shape of lead 
wire forming. 


1,000,000 * 
e.g. 
222 = 0.0022uF 
223 =0.022 uF 
224=0.22 uF 


A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 
Type ECQ-M (Axial Lead) 


Electrical Specifications 


1. Rated Voltage ............. eee 100 V.D.C., 400 V.D.C. 
2s GapacitanC@:sscsd.s.cesusersuetecucers See the Standard Products Table on p. VI-6. 
3. Capacitance Tolerance ......... +10% (K), 20% (M) 
4. Insulation Resistance............ Less than 0.33uF ..... >25,000MQ 
More than 0.33uF ..... 29,0O00OMQuF 
5. Dissipation Factor ................ <1.0% at 1KHz 
6. Withstand Voltage ............... Rated Voltage x 2.5 (1 sec. max.) 
7. Operating Temperature......... —40°C ~ +85°C 
Features 


1. The capacitor consists of polyester film (=dielectric), aluminum foil (=electrode) and *Durez resin coating. (* Trade Mark.) 
2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufacturer’s name or symbol of Matsushita. 


3. Non-inductive 


Application 
(1) Communication Equipment (2) TV Sets (3) Radio Sets (4) Transistorized Printed Circuits. 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 


+10 


+5; 


AC/C (%) 
‘OS 


-10 
ah (Anas Samar, Sm a S| 5 ae i | 0 ae | ogee. arene : ra 
-20 0 +20 +40 +60 +80 +100 -20 0 +20 +40 +60 +80 +100 0 +20 +40 +60 +80 +100 
Temperature (°C) Temperature (°C) Temperature (°C) 


VI-5 A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 


ECQ-M Standard Products Table 


1.5(.0592) 


Tinned Copper Weld Wire 


4 max 
(.158) 


35.0min 35.0mi 
(1.378) (1.378) 


Unit:mm(inch) 


100 V.D.C 


ECQ-M 11030 
ECQ-M 11230 
ECQ-M 11530 
ECQ-M 11830 
ECQ-M 12230 
ECQ-M 12730 
ECQ-M 13330 
ECQ-M 13930 
ECQ-M 14370 
ECQ-M 15630 
ECQO-M 16830 A 
ECQ-M 18230 z +10%(K) 
ECQ-M 11040 : 
ECQ-M 11240 : +20%(M) 
ECQ-M 11549 
ECQ-M 11840 
ECQ-M 12240 
ECQ-M 12740 
ECQ-M 13340 
ECO-M 13940 
ECQ-M 14740 
ECQ-M 15640 
ECQ-M 16840 
ECO-M 18240 
ECQ-M 11050 


400 V.D.C. 


ECQ-M 41020 
ECQ-M 41220 
ECQ-M 41520 
ECO-M 41820 
ECO-M 42220 
ECQ-M 42720 
ECO-M 43320 
ECQO-M 43920 
ECO-M 44720 
ECQ-M 45620 
ECO-M 46820 
ECQ-M 48220 
ECQ-M 41030 
ECO-M 41230 
ECQ-M 41530 
ECO-M 41830 4 +10%(K) 
ECQ-M 42230 
ECQ-M 42730 j +20%(M) 
ECQ-M 43330 
ECQ-M 43930 
ECQ-M 44730 
ECQ-M 45630 
ECQ-M 46830 
ECQ-M 48230 
ECO-M 41040 
ECO-M 41240 
ECO-M 41540 
ECO-M 41840 
ECQ-M 42240 
ECQ-M 42740 
ECQ-M 43340 
ECQ-M 43940 
ECO-M 44740 


= 


GAGAAHAAGAAAGAARAGGGSSSHHHOHHARAAAATGAG 
ooooo0ooooo0o°co~°c°co°c°oce0co0oqo0oo000o0o0o0c00o0o000o 
DOHAHRRNNSSOOSSOCOGMMONNN NNN OOO OONN 
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SoS9999999D99S99099905999909999999999999 
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A MATSUSHITA ELECTRIC VI-6 


POLYESTER CAPACITORS 


Type ECO-M(Z), ECO-M(ZB)(Radial Lead) 


Electrical Specifications 


Te Rated Voltage ...s0:...:esseses20 50 V.D.C., 100 V.D.C., 200 V.D.C., 400 V.D.C. 600 V.D.C. 
2. \GapacitanCeraccssxecrncavarcoseosians See the Standard Products Table on pp. VI -8~13. 
3. Capacitance Tolerance.......... +10%(K) or +20%(M) 
4. Insulation Resistance............ Less than 0.33uUF >9,000MQ at 25°C 
More than 0.33uF 23,000M2 
5. Dissipation Factor ..............+ <1.0% at 1kHz 
6. Withstand Voltage .............. Rated Voltage x 2.5 (1 sec.) max. 
7. Operating Temperature ........ —40°C~+85°C 
Application 


(1) Communication Equipment (2) TV, Radio (3) Transistorized Printed Circuit 


Features 
1. The capacitor consists of polyester film (=dielectric), aluminum foil (=electrode) and *Durez resin coating. (* Trade Mark) 
2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufacturer’s name or symbol. 


3. Non-inductive. 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 


10° 


AC/C (%) 
° 


T T ee 
+40 +60 +80 +100 


T T T —T { Serena aes a 0 + 
-20 O +20 +40 +60 +80 +100 -20 0) +20 +40 +60 +80 +100 @ +420 
T 


Temperature (°C) Temperature (°C) emperature (°C) 


VI-7 A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 


ECQ-M(Z) Standard Products Table 


50V.D.C. 


ECQ-M0510201Z 
ECQ-M05122(1Z 
ECQ-M05152(Z 
ECO-M0518201Z 
ECO-M05222(1Z 
ECQ-M052720Z 
ECQ-M053320Z 
ECQ-M05392[1Z 
ECO-M05472(7Z 
ECQ-M05562(]Z 
ECO-M05682(]Z 
ECO-M05822—9Z 
ECQ-M05103(Z 
ECQ-M05123—Z 
ECQO-M05183)Z 
ECQ-M051830Z 
ECO-M0522301Z 
ECO-M052730Z 
ECO-M0533301Z 
ECQ-M053930Z 
ECO-M054730Z 
ECO-M0556301Z 
ECQ-M05683L/Z 
ECQ-M0582301Z 
ECQ-M05104(1Z 
ECQ-M0512401Z 
ECQ-M051540Z 
ECQ-M051840Z 
ECQ-M0522401Z 
ECQ-M0527401Z 
ECO-M0533401Z 
ECQ-M0539401Z 
ECQ-M0547401Z 


Unit: mm (inch) 


Tinned copper weld wire 


£10%(K) 


+20%(M) 


A MATSUSHITA ELECTRIC 


9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 

11.0 (.433) 

11.0 (.433) 

11.0 (.433) 

11.0 (.433) 

11.0 (.433) 

11.0 (.433) 

13.0 (.512) 

13.0 (.512) 

13.0 (.512) 
13.0 (.512) 

16.0 (.630) 

- 16.0 (.630) 

- 16.0 (.630) 

16:0 (.630) 

20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
23.0 (.907) 
23.0 (.907) 

23.0 (.907) 

23.0 (.907) 


(+.0492) 
£1.25 


F- 


5.01(.197) 
5.0 (.197) 
5.0 (.197) 
5:5)(.2:07} 
6.0 (.236) 
5.0 (.197) 
5.0 (.197) 
5.5 (217) 
5.0 (.197) 
5.0 (.197) 
5.0 (.197) 
5.5 (.217) 
6.0 (.236) 
6.0 (.236) 
6.5 (.256) 
6.0 (.236) 
6.5 (.256) 
6.0 (.236) 
6.5 (.256) 
6.5 (.256) 
7.0 (.276) 
6.0 (.236) 
6.5 (.256) 
7.0 (.276) 
7.5) (295) 
7.0 (.276) 
7.5 (.295) 
7.5 (295) 
8.0 (.315) 
8.0 (.315) 
9.0 (.354) 
9.5 (.374) 
10.5 (.413) 


9.0 (.354) 
9.0 (.354) 
9.5 (.374) 
9.5 (.374) 
10.0 (.394) 
9.0 (.354) 
9.0 (.354) 
9.5 (.374) 
9.0 (.354) 
9.0 (.354) 
9.5 (.374) 
11.5 (.453) 
12.0 (.473) 
12.0 (.473) 
12.0 (.473) 
11.5 (.453) 


| 12.0 (.473) 


11.5 (.453) 
12.0 (.473) 
12.5 (.492) 
13.0 (.512) 
13.5 (.532) 
13.5 (.532) 
14.0 (.552) 
15.0 (.592) 
14.5 (.572) 
15.0 (.592) 
16.5 (.650) 
17.0 (.670) 
17.0 (.670) 
17.5 (.690) 
18.5 (.730) 
19.5 (.768) 


5.5 (:217) 
5:5 (.217) 
5:5,(.217) 
5.5 (.217) 
5.50207) 
6:5) (217) 
5.5 (.217) 
5:5 (217) 
§.51(-2117) 
5.5 (.217) 
§:5:(72177) 
6.5 (.256) 
6.5 (.256) 
6.5 (.256) 


6.5 (.256) 


6.5 (.256) 
6.5 (.256) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
11.5 (.453) 
11.5 (.453) 
11.4 (.453) 
11.4 (.453) 
14.5 (.572) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
18.0 (.710) 
18.0 (.710) 
18.0 (.710) 
18.5 (.730) 


| 


2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
2.0 (.079) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 


_ 3.0 (.118) 
3.0 (.118) 


3.0 (.118) 
3.0 (.118) 
3.0 (.118) 


3.0 (.118) 


— 3.0 (.118) 


3.0 (.118) 


_ 3.0 (.118) 


3.0 (.118) 
3.0 (.118) 


3.0 (.118) 
| 3.0 (.118) 
3.0 (.118) 


3.0 (.118) 
3.0 (.118) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.7 (.0276) 


0.7 (.0276) 


0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 


POLYESTER CAPACITORS 


alee nnn c UE UE UE ESS 


100V.D.C. 


ECQ-M1102L1Z 
ECO-M1122012 © 
ECQ-M1152012 © 
ECO-M118201Z © 
ECO-M122201z 
ECO-M127202 © 
ECO-M13320z 
ECO-M1392L12 
ECO-M1472L12 
ECO-M15620Z_—it | 
ECO-M16820z_—is: - +10%(K) 

ECO-M1822012 
ECO-M1103LZ 
ECO-M112302 
ECO-M1153L1Z ~ 
ECO-M11830/Z — 
ECQ-M12230Z_—i. 
ECO-M12730z_—is: +20%(M) 
ECO-M1333LZ 
ECO-M139302 
ECO-M147300z 
ECO-M1563L1Z 
ECO-M16830Z 
ECQ-M182302 
ECO-M110400Z 
ECO-M1124002 
ECO-M115400Z 
ECO-M118400Z © 
ECO-M122401Z © 
ECQ-M12740z 

ECO-M13340Z 

ECQ-M139402 

ECO-M14740z 
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200 V.D.C 


ECQ-M210201Z 

ECO-M2122(1Z 

ECO-M215201Z 

ECQ-M218201Z 

ECQ-M22220Z 

ECQ-M227201Z 

ECO-M233201Z 

ECOQ-M239201Z 

ECO-M24720Z 

ECQO-M256201Z : 

ECO-M268201Z : £10%(K) 
ECO-M28220Z 

ECQ-M210301Z 

ECO-M212300Z 

ECO-M21530Z 

ECO-M218301Z 

ECO-M22230Z ; | 
ECO-M22730Z j +20%(M) 
ECO-M23330Z , | 
ECO-M23930Z 

ECO-M247301Z 

ECO-M256301Z 

ECQ-M26830Z 

ECO-M2823(0Z 

ECQ-M2104(1Z 

ECO-M2124(1Z 

ECQ-M2154(Z 

ECO-M218401Z 

ECO-M2224(7Z 

ECQ-M227400Z 

ECO-M23340Z 

ECQO-M2394(0Z 

ECO-M247400Z 
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VI-9 A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 


400V.D.C 


ECO-M41020/Z 
ECO-M41220/Z 
ECO-M41520/Z 
ECO-M41820/Z 
ECO-M42220/Z 
ECO-M42720/Z 
ECO-M4332U/Z 
ECO-M4392U/Z 
ECO-M447201Z 
ECO-M4562U/Z : 
ECQ-M4682U1Z : £10%(K) 
ECO-M482201Z 
ECO-M41030/Z 
ECO-M41230/Z 
ECO-M415301Z 
ECO-M418301Z 
ECO-M4223U1Z : 
ECQ-M4273U1Z A +20%(M) 
ECO-M43330Z 
ECO-M43930Z 
ECQ-M447301Z 
ECO-M4563U/Z 
ECQO-M468301Z 
ECQ-M482301Z 
ECQ-M41040Z 
ECO-M412401Z 
ECO-M415401Z 
ECQO-M41840Z 
ECO-M422401Z 
ECO-M427401Z 
ECO-M43340Z 
ECQ-M439401Z 
ECQO-M447401Z 
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600V.D.C. 


ECO-M6102L1Z 

ECO-M612201Z 
ECO-M6152L1z 
ECO-M6182L1Z 
ECO-M6222C1Z 
ECO-M6272L1Z 
ECO-M6332LIZ 
ECO-M6392L1Z 
ECO-M6472L1z 
ECO-M65620Z_—i;: | 
ECO-M66820Z_—i;:  £10%(K) | 
ECO-M6822L1Z 
ECO-M6103L1Z 
ECO-M6123L1Z 
ECO-M6153L1Z 
ECO-M6183LIZ 
ECO-M62230IZ | 
ECO-M62730Z_—C.  +20%(M) 
ECO-M6333LIZ | 
ECO-M6393L1Z 
ECO-M6473L/Z 
ECO-M6563LZ 
ECQ-M6683LIZ 
ECO-M6823L1Z 
ECQ-M610401Z 
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A MATSUSHITA ELECTRIC VI-10 


POLYESTER CAPACITORS 


ECQ-M(ZB) Standard Products Table 


Unit:mm(inch) 


MARKING 


a +.0315) 


40.8 ( 
~0.45'-.0177 +0.8 (+ 0315) 


4.5(.177) et ccs 0177 


(+.0315) 
(+.0315) +08 


40.8 S 
S Tinned Copper Weld Wire 


50V. D.C. 


ECQ-M05102(.1ZB 2 9.0 (.354) 5.0 (.197) | 13:5 (.532) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05122.1ZB : 9.0 (.354) 5.0 (.197) | 13.5 (.532) 5.0 (.197) | 0.6 (.0236) 
ECO-M05152(1ZB : 9.0 (.354) 5.0 (.197) | 14.0 (.552) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05182(1ZB : 9.0 (.354) 5.5 (.217) | 14.0 (.552) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05222/1ZB : 9.0 (.354) 6.0 (.236) | 14.5 (.572) 5.0 (.197) | 0.6 (.0236) 
ECOQ-M05272(1ZB : 9.0 (.354) 5.0 (.197) | 13.5 (.532) 5.0 (.197) | 0.6 (.0236) 
ECQO-M05332L0/ZB ; 9.0 (.354) 5.0 (.197) | 13.5 (.532) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05392L/ZB i 9.0 (.354) 5.5 (.217) | 14.0 (.552) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05472L/ZB : 9.0 (.354) 5.0.(.197) | - 13.5 (.532) 5.0 (.197) | 0.6 (.0236) 
ECO-M05562L1ZB i 9.0 (.354) 5:0:(.197) | 13:5 ((532) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05682(1ZB : +10%(K) 9.0 (.354) 5.0 (.197) | 14.0 (.552) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05822L1ZB : 11.0 (.433) 5.5 (.217) | 16.5 (.650) 5.0 (.197) | 0.6 (.0236) 
ECQ-M05103L/ZB , 11.0 (.433) 6.0 (.236) | 17.0 (.670) 5.0 (.197) | 0.6 (.0236) 
ECQ-M0512301ZB F 11.0 (.433) 6.0 (.236) | 17.0 (.670) 5.0 (.197) | 0.6 (.0236) 
ECQ-M0515301ZB : 11.0 (.433) 6.5 (.256) | 17.0 (.670) 5.0 (.197) | 0.6 (.0236) 
ECQ-M0518301ZB : 11.0 (.433) 5.0 (.236) | 16.5 (.650) 5.0 (.197) | 0.6 (.0236) 
ECO-M0522301ZB : 11.0 (.433) 6.5 (.256) | 17.0 (.670) 5.0 (.197) | 0.6 (.0236) 
ECQ-M0527301ZB ! +20%(M) | 138.0 (.512) 6.0 (.236) | 16.5 (.650) 5.0 (.197) | 0.6 (.0236) 
ECQ-M053330/ZB : 13.0 (.512) 6.5 (.256) | 17.0 (.670) 5.0 (.197) | 0.6 (.0236) 
ECO-M053930ZB : 13.0 (.512) 6.5 (.256) | 17.5 (.690) 5.0 (.197) | 0.6 (.0236) 
ECO-M054730ZB F 13.0 (.512) 7.0 (.276) | 18.0 (.710) 5.0 (.197) | 0.6 (.0236) 
ECO-M055630ZB : 16.0 (.630) 6.0 (.236) | 18.5 (.730) 7.5 (.295) | 0.6 (.0236) 
ECO-M056830ZB : 16.0 (.630) 6.5 (.256) | 18.5 (.730) 7.5 (.295) | 0.6 (.0236) 
ECO-M058230ZB § 16.0 (.630) 7.0 (.276) | 19.0 (.749) 7.5 (.295) | 0.8 (.0315) 
ECQ-M0510420ZB ‘ 16.0 (.630) 7.5 (.295) | 20.0 (.788) 7.5 (.295) | 0.8 (.0315) 
ECQ-M05124(1ZB ; 20.0 (.788) 7.0 (.276) | 19.5 (.768) | 10.0 (.394) | 0.8 (.0315) 
ECQ-M0515400ZB : 20.0 (.788) 7.5 (.295) | 20.0 (.788) | 10.0 (.394) | 0.8 (.0315) 
ECQ-M05184(11ZB : 20.0 (.788) 7.5 (.295) | 21.5 (.848) | 12.5 (.492) | 0.8 (.0315) 
ECO-M05224(1ZB : 20.0 (.788) 8.0 (.315) | 22.0 (.867) | 12.5 (.492) | 0.8 (.0315) 
ECQ-M0527401ZB : 23.0 (.907) 8.0 (.315) | 22.0 (.867) | 12.5 (.492) | 0.8 (.0315) 
ECO-M0533401ZB : 23.0 (.907) 9.0 (.354) | 22.5 (.887) | 12.5 (.492) | 0.8 (.0315) 
ECO-M05394(11ZB : 23.0 (.907) 9.5 (.374) | 23.5(.927) | 12.5 (.492) | 9.8 (.0315) 
ECQ-M0547401ZB : 23.0 (.907) | 10.5 (.413) | 24.5 (.965) | 12.5 (.492) | 0.8 (.0315) 
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Vi-11 A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 


a a i 


100V.D.C 


ECO-M11020ZB 
ECO-M11220ZB 
ECO-M11520ZB 
ECO-M11820ZB 
ECO-M1222C11ZB 
ECQO-M1272C/ZB 
ECO-M13320ZB 
ECQ-M13920ZB 
ECO-M14720ZB 
ECO-M1562C/ZB : 
ECQ-M16820/ZB ‘ +10%(K) 
ECO-M1822CZB 
ECO-M11030ZB 
ECO-M11230ZB 
ECO-M11530/ZB 
ECO-M11830ZB 
ECO-M122301ZB : 
ECO-M1273UzZB ti; +20%(M) 
ECO-M1333L/ZB 
ECO-M1392L/ZB 
ECO-M1473U/ZB 
ECO-M1563L/ZB 
ECO-M1683L/ZB 
ECO-M1823LZB 
ECO-M11040ZB 
ECO-M11240ZB 
ECO-M11540ZB 
ECO-M11840/ZB 
ECO-M12240/ZB 
ECO-M12740ZB 
ECO-M13340ZB 
ECO-M13940ZB 
ECO-M14740ZB 


200V.D.C 
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ECQ-M210201ZB 
ECO-M212201ZB 
ECO-M21520ZB 
ECO-M21820ZB 
ECO-M222201ZB 
ECO-M227201zZB 
ECO-M23320/zZB 
ECO-M239201ZB 
ECO-M24720ZB 
ECO-M256201ZB ; 
ECQ-M2682U01zB { +10%(K) 
ECO-M282201ZB 
ECQ-M210301zB 
ECO-M21230ZB 
ECQ-M21530ZB 
ECO-M218301ZB 
ECO-M22230ZB ; 
ECO-M22730ZB 3 +20%(M) 
ECO-M23330ZB 

ECO-M23930ZB 
ECO-M24730ZB 
ECO-M256301ZB 
ECO-M26830ZB 
ECO-M282301ZB 
ECQ-M210401ZB 
ECO-M21240ZB 
ECO-M215401ZB 
ECO-M218401ZB 
ECQ-M222401ZB 
ECO-M22740ZB 
ECO-M23340ZB 
ECQ-M2394—FZB 
ECO-M2474—]ZB 
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A MATSUSHITA ELECTRIC VI-12 


POLYESTER CAPACITORS 


400V.D.C. 


ECO-M410201ZB 
ECO-M41220/ZB 
ECQ-M41520ZB 
ECO-M4182L]ZB 
ECO-M422201ZB 
ECQ-M427201ZB 
ECQO-M43320/ZB 
ECO-M4392L/ZB 
ECO-M44720/ZB 
ECQ-M4562L1ZB 
ECO-M468201ZB 
ECO-M4822(ZB 
ECO-M41030JZB 
ECO-M41230ZB 
ECO-M41530/ZB 
ECQ-M41830/ZB 
ECO-M422301ZB 
ECQ-M42730ZB 
ECO-M43330ZB 
ECO-M43930ZB 
ECO-M447301ZB 
ECO-M456301ZB 
ECO-M468301ZB 
ECO-M48230ZB 
ECO-M410401ZB 
ECO-M412401ZB 
ECQ-M4154C/ZB 
ECQ-M418401ZB 
ECO-M422411ZB 
ECQ-M427401ZB 
ECO-M433401ZB 
ECO-M4394(1ZB 
ECQ-M447401ZB 


600V.D.C. 


ECO-M61020ZB 
ECQ-M6122101ZB 
ECQ-M6152(L1ZB 
ECO-M6182L1ZB 
ECQ-M62221ZB 
ECQ-M62720ZB 
ECO-M633201ZB 
ECQ-M6392(1ZB 
ECO-M64720ZB 
ECQ-M6562(1ZB 
ECO-M668211ZB 
ECQ-M682201ZB 
ECQ-M61030ZB 
ECQO-M612301ZB 
ECO-M61530ZB 
ECO-M61830ZB 
ECQ-M622301ZB 
ECQ-M62730ZB 
ECQ-M63330ZB 
ECO-M63930ZB 
ECO-M6473L1ZB 
ECO-M656301ZB 
ECO-M668301ZB 
ECO-M682301ZB 
ECQ-M610401ZB 


+10%(K) 


+20%(M) 


+10%(K) 


+20%(M) 


13.0 (.512) 
13.0 (.512) 
13.0 (.512) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
25.0 (.1005) 
25.0 (1.005) 
25.0 (1.005) 
25.0 (1.005) 
25.0 (1.005) 
25.0 (1.005) 
25.0 (1.005) 
25.0 (1.005) 


TDN TARNNSSOOWGONNANNDANDAAAHATDNAHDAON 
AOMAIMOMNTIOCOMTOUOUMOUOMUOOUMOOOMMNOOOU 
DROOTARAWHWWWWWNNUNNUNVNYNNVYNVAONNNAN 


ee eke ed ek ed ed ed ed 


6.0 (.236) 
6.5 (.256) 
6.5 (.256) 
6.0 (.236) 
6.0 (.236) 
6.5 (.256) 
6.5 (.256) 
6.5 (.256) 
6.5 (.256) 
7.5 (.295) 
7.5 (.295) 
6.0 (.236) 
6.0 (.236) 
7.0 (.276) 
7.0 (.276) 
8.5 (.335) 
8.5 (.335) 
8.0 (.315) 
8.0 (.315) 
9.5 (.374) 
9.5 (.374) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 


VI—13 


14.0 (.552) 
14.5 (.572) 
14.5 (.572) 
14.0 (.552) 
14.0 (.552) 
14.0 (.552) 
14.0 (.552) 
16.0 (.630) 
16.0 (.630) 
17.0 (.670) 
17.0 (.670) 
17.0 (.670) 
17.0 (.670) 
18.0 (.710) 
18.0 (.710) 
19.0 (.749) 
19.0 (.749) 
20.0 (.788) 
20.0 (.788) 
21.5 (.848) 
21.5 (.848) 
24.0 (.946) 
24.0 (.946) 
27.5 (1.083) 
27.5 (.1083) 


7.5 (.295) 

7.5 (.295) 

7.5 (.295) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 


Unit: mm(inch) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.7 (.0296) 
0.7 (.0296) 
0.7 (.0296) 
0.7 (.0296) 
0.7 (.0296) 
0.7 (.0296) 
0.8 (.0315) 
0.8 (.0315) 


jeshochechechechochueleslevlvclockechecluelevleckeckechechochvcleclesheshocheeleclel Oi SLO k Oke) 
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A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 


Type ECQ-B(Z), ECO-B (ZB) (Radial Lead) 


Electrical Specifications 


1. Rated Voltage .................0006 600 V.D.C. 

2. GAPACICANCE,.c-cceresacccocecesneceess See the Standard Products Table on pp. VI-15, 16. 
3. Capacitance Tolerance ......... +10%(K), +20%(M) 

4. Insulation Resistance............ 210,000MQ 

5. Dissipation Factor ................ <1.0% at 1kHz 

6. Withstand Voltage ................ Rated Voltage x 2.5 (1 sec.) max. 

7. Operating Témperature......... —25°C~+85°C 

Features 


1. The capacitor consists of polyester film (=dielectric), aluminum foil (=electrode) and epoxy resin coating. 
2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufactur’s name or symbol. 
3. Non-inductive and Non-combustible. 


Application 
(1) Communication Equipment (2) TV, Radio (3) Transistorized Printed Circuit 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 


aa 
10 own 


Dissipation Factor (%) 


T T ——$1_ 0 T st T T T T ts 1 
+20 +40 +60 +80 +100 +20 +40 +60 +80 +100 0) +20 +40 +60 +80 +100 
Temperature (°C) 


Temperature (°C) Temperature (°C) 


A MATSUSHITA ELECTRIC VI-14 


POLYESTER CAPACITORS 


ECQ-B(Z) Standard Products Table 


Unit: mm (inch) 


G max’ 


(1.180)min 
30.0 


Tinned copper weld wire 


600V.D.C. 


ECQ-B610201Z 
ECO-B6122(1Z 
ECQ-B6152(-Z 
ECO-B6182(1Z 
ECO-B6222(7Z 
ECQO-B6272L/Z 
ECQ-B633201Z 
ECO-B6392L1Z 
ECQ-B64720Z 
ECQ-B6562(Z 
ECQO-B668211Z 
ECQ-B682201Z 
ECQ-B61030Z 
ECO-B612301Z 
ECO-B615301Z 
ECQ-B61830Z 
ECO-B6223012 
ECQ-B627301Z 
ECO-B63330Z 
ECO-B639301Z 
ECO-B64730Z 
ECQ-B65630Z 
ECO-B6683H01Z 
ECQ-B68230Z 
ECQ-B610401Z 
ECO-B61240Z 
ECQO-B6154(1Z 
ECQO-B6184100Z 
ECO-B622410Z 


+10%(K) 


+20%(M) 


14.5 (.571) 
14.5 (.571) 
14.5 (.571) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
21.5 (.847) 
21.5 (.847) 
21.5 (.847) 
21.5 (.847) 
21.5 (.847) 
21.5 (.847) 
27.5 (1.084) 
27.5 (1.084) 
27.5 (1.084) 
27.5 (1.084) 
27.5 (1.084) 
27.5 (1.084) 
27.5 (1.084) 
27.5 (1.084) 
39.0 (1.537) 
39.0 (1.537) 
39.0 (1.537) 
39.0 (1.537) 


8.5 (.335) 
9.0 (.354) 
9.0 (.354) 
8.5 (.335) 
8.5 (.335) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
10.0 (.394) 
10.0 (.394) 
8.5 (.335) 
8.5 (.335) 
9.5 (.374) 
9.5 (.374) 
9.5 (.433) 
9.5 (.433) 
10.5 (.414) 
10.5 (.414) 
12.0 (.473) 
12.0 (.473) 
15:5 (611) 
15.5 (.611) 
15.5 (.611) 
15.5 (.611) 
14.0 (.552) 
14.0 (.552) 
16.5 (.650) 
16.5 (.650) 


VI-15 


13.0 (.512) 
13.5 (.532) 
13.5 (.532) 
13.0 (.512) 
13.0 (.512) 
13.0 (.512) 
13.0 (.512) 
15.0 (.592) 
15.0 (.592) 
16.0 (.630) 
16.0 (.630) 
16.0 (.630) 
16.0 (.630) 
17.0 (.670) 
17.0 (.670) 
18.0 (.710) 
18.0 (.710) 
18.0 (.710) 
18.0 (.710) 
19.5 (.768) 
19.5 (.768) 
22.5 (.887) 
22.5 (.887) 
26.0 (1.022) 
26.0 (1.022) 
26.0 (1.022) 
26.0 (1.022) 
28:5 (1.122) 
28.5 (1.122) 


7.5 (.295) 
7.5 (.295) 
7.5 (.295) 
9.5 (.374) 
9.5 (.374) 
9.5 (.374) 
9.5 (.374) 
9.5 (.374) 
9.5 (.374) 
9.5 (.374) 
9.5 (.374) 
14.5 (.572) 
14.5 (.572) 
14.5 (.572) 
14.5 (.572) 
14.5 (.572) 
14.5 (.572) 
19.5 (.768) 
19.5 (.768) 
19.5 (.768) 
19.5 (.768) 
19.5 (.768) 
19.5 (.768) 
19.5 (.768) 
19.5 (.768) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (.1300) 


3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 ('157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 


ECO-B(ZB) Standard Products Table 


Unit: mm{(inch) 


Tinned Copper Weld Wire 


600 V.D.C. 


ECQ-B61020ZB 
ECO-B612201ZB 
ECQ-B6152L/ZB 
ECQ-B6182L/ZB 
ECO-B6222(1ZB 
ECQ-B627201ZB 
ECQ-B63320ZB 
ECQ-B639201ZB 
ECQ-B647201ZB 
ECQ-B656201ZB 
ECO-B6682101ZB 
ECQ-B68220/ZB 
ECQO-B610301ZB 
ECQ-B61230ZB 
ECO-B615301ZB 
ECO-B618301ZB 
ECQ-B622301ZB 
ECQ-B627301ZB 
ECO-B63330ZB 
ECQO-B639301ZB 
ECQ-B64730ZB 
ECQ-B65630ZB 
ECQ-B66830ZB 
ECQ-B68230ZB 
ECQ-B610401ZB 
ECO-B612401ZB 
ECQ-B61540ZB 
ECQ-B6184(11ZB 
ECQ-B62241ZB 


A MATSUSHITA ELECTRIC 


£10%(K) 


+20%(M) 


| 14.5 (.571) 
14.5 (.571) 


14.5 (.571) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
16.5 (.650) 
21.5 (.847) 


| 21.5 (.847) 


21.5 (.847) 
21.5 (.847) 
21.5 (.847) 
21.5 (.847) 


| 27.5 (1.084) 
| 27.5 (1.084) 


27.5 (1.084) 
27.5 (1.084) 


| 27.5 (1.084) 


27.5 (1.084) 
27.5 (1.084) 
27.5 (1.084) 
39.0 (1.537) 
39.0 (1.537) 
39.0 (1.537) 
39.0 (1.537) 


8.5 (.335) 
9.0 (.354) 
9.0 (.354) 
8.5 (.335) 
8.5 (.335) 
9.0 (.354) 
9.0 (.354) 
9.0 (.354) 
9.0 (7354) 
10.0 (.394) 
10.0 (.394) 
8.5 (.335) 
8.5 (.335) 
9.5 (.374) 
9.5 (.374) 
11.0 (.433) 
11.0 (.433) 
10.5 (.414) 
10.5 (.414) 
12.0 (.473) 


| 12.0 (.473) 


TSS (.611) 
15:5: (.61'1) 
15.5 (.611) 
15.5 (.611) 
14.0 (.552) 
14.0 (.552) 
16.5 (.650) 
16.5 (.650) 


VI-16 


17.0 (.669) 
17.5 (.689) 
17.5 (.689) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
19.0 (.748) 
19.0 (.748) 
20.0 (.787) 
20.0 (.787) 
20.0 (.787) 
20.0 (.787) 
21.0 (.827) 
21.0 (.827) 
22.0 (.866) 
22.0 (.866) 
23.0 (.906) 
23.0 (.906) 
24.5 (.965) 
24.5 (.965) 


27.0 (1.063) | 


27.0 (1.063) 
30.5 (1.201) 
30.5 (1.201) 
30.5 (1.201) 
30.5 (1.201) 
33.0 (1.299) 
33.0 (.1299) 


7.5 (.295) 
7.5 (.295) 
7.5 (.295) 
10.0 (.394) 

| 10.0 (.394) 
| 10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 


- 10.0 (.394) | 


12.5 (.492) 
12.5 (.492) 


12.5 (.492) 


| 12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
20.0 (.787) 
20.0 (.787) 
20.0 (.787) 
20.0 (.787) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
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POLYESTER CAPACITORS 


UL-Listed Type ECO-U4 (Z)(Radial Lead) 


Electrical Specifications 


HeaRated Voltage J ccccscsssccsdensatese 400 V.D.C. 

mC AD ACILANICE cacsdcccuvavecereaceuseare See the Standard Products Table on p.VI-18. 
3. Capacitance Tolerance ......... +10%(K), +20%(M) 

4. Insulation Resistance............ 23,000MQ 

5. Dissipation Factor ................ <1.0% at 1kHz 

6. Withstand Voltage ................ 900 V.A.C. (1 min.) max 

7. Operating Temperature......... —25°C~+85°C 

Features 


1. The capacitor consists of polyester film (=dielectric), aluminum foil (=electrede) and epoxy resin coating. 

2. Marking comprises capacitance, capacitance tolerance, rated voltage, manufacturer’s name or symbol and type name 
3. Non-inductive and Non-combustible. 

4. Approved by UL. 


Application 
(1) Line-by-pass (Antenna Coupling) 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 


+10 


oa ae a T a eae 0 
-20 QO +20 +40 +60 +80 +100 +20 +40 +60 +20 +40 +60 +80 +100 


Temperature (°C) Temperature (°C) Temperature (°C) 


VI-17 A MATSUSHITA ELECTRIC 


POLYESTER CAPACITORS 


ECO-U4(Z) Standard Products Table 


Unit:mm(inch) 


max 
4(.157) 


(.985)min 
25 


Tinned Copper Weld Wire 


400V.D.C. 


ECQ-U410201Z24 ‘ 16.0 (.630) 8.0 (.315) 15.0 (.591) 0.6 (.0236) 
ECQ-U41220124 : 16.0 (.630) 8.0 (.315) 15.0 (.591) 0.6 (.0236) 
ECQ-U4152(124 : 16.0 (.630) 8.0 (.315) 16.0 (.630) 0.6 (.0236) 
ECQ-U41820124 : 16.0 (.630) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECO-U4222(124 i 16.0 (.630) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U4272(024 : 16.0 (.630) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U43320124 ! 16.0 (.630) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U4392124 : 16.0 (.630) 9.0 (.354) 16:0 (.630) 0.6 (.0236) 
ECO-U44721124 J 18.0 (.709) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U45621124 : 18.0 (.709) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U46821124 : +10%(K) 18.0 (.709) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U48220Z4 J 18.0 (.709) 9.0 (.354) 17.0 (.669) 0.6 (.0236) 
ECQ-U4103024 d 18.0 (.709) 9.0 (.354) 17.0 (.669) 0.6 (.0236) 
ECQ-U41230124 : 21.0 (.827) 9.0 (.354) 17.0 (.669) 0.6 (.0236) 
ECQ-U4153024 : 21.0 (.827) 9.0 (.354) 18.0 (.709) 0.6 (.0236) 
ECQ-U41830Z4 ¢ 21.0 (.827) 9.0 (.354) 18.0 (.709) 0.6 (.0236) 
ECQ-U42230124 ‘ 21.0 (.827) 9.0 (.354) 20.0 (.787) 0.6 (.0236) 
ECQ-U42730124 : +20%(M) 23.0 (.906) 9.0 (.354) 20.0 (.787) 0.7 (.0276) 
ECQ-U4333024 i 23.0 (.906) 10.0 (.394) 20.0 (.787) 0.7 (.0276) 
ECQ-U439301Z24 : 23.0 (.906) 10.0 (.394) 20.0 (.787) 0.7 (.0276) 
ECQ-U447301Z4 : 23.0 (.906) 11.0 (.433) 21.0 (.827) 0.7 (.0276) 
ECQ-U45630124 : 26.0 (1.024) 10.0 (.394) 21.0 (.827) 0.7 (.0276) 
ECQ-U468301Z4 : 26.0 (1.024) 11.0 (.433) 21.0 (.827) 0.7 (.0276) 
ECQ-U48230124 A 26.0 (1.024) 12.0 (.472) 22.0 (.866) 0.8 (.0315) 
ECQ-U410401Z24 4 26.0 (1.024) 12.0 (.472) 24.0 (.945) 0.8 (.0315) 
ECQ-U412411Z4 3 26.0 (1.024) 13.0 (.512) 24.0 (.945) 0.8 (.0315) 
ECQ-U415411Z4 : 26.0 (1.024) 14.0 (.551) 25.0 (.984) 0.8 (.0315) 
ECQ-U4184101Z4 i 30.0 (1.181) 15.0 (.591) 27.0 (1.06) 0.8 (.0315) 
ECQ-U42241124 : 30.0 (1.181) 17.0 (.669) 28.0 (1.102) 0.8 (.0315) 


A MaTSUSHITA ELECTRIC VI-18 


METALIZED POLYESTER CAPACITORS 
Type ECQ-E (Z), ECO-E (ZB)(Radial Lead) 


Electrical Specifications 


1. Rated Voltage ..............:00000 250 V.D.C., 400 D.V.C., 630 V.D.C. 
2. Capacitance ............c.cccccceeeee See the Standard Product Table on pp. VI-20~23. 
3. Capacitance Tolerance ......... +10%(K), +20%(M) 
4. Insulation Resistance ........... Less than 0.33uF >9,000MQ 
More than 0.33u 23,000MQ-uF 
5. Dissipation Factor ............... <1.0% at 1kHz 
6. Withstand Voltage .............. Rated Voltage x 1.5 (1 min.)-max. 
7. Operating Temperature ....... —25°C~+85°C 
Features 


1. The capacitor consists of metalized polyester film (=dielectric), and epoxy resin coating. 

2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufacturer’s name or symbol. 
3. Non-inductive and non-combustible. 

4. The capacitor is very compact. 


Application 
(1) General communication equipment 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 
+10 ——_-- 


1.6 


Dissipation Factor (%) 


at KHZ |_ ol at 100V. 


atte 


— T = aE T T 555 IFS T T r * 
+20 +40 +60 +80 +100 +20 +40 +60 +80 +100 +20 +40 +60 +80 +100 
Temperature (°C) Temperature (°C) Temperature (°C) 


at 15.15KHz 


Permissble Current 


0.001 0.005 0.01 
Capacitance 


VI-19 A MATSUSHITA ELECTRIC 


METALIZED POLYESTER CAPACITORS 


ECQ-E(Z) Standard Products Table 


Unit:mm{inch) 


Tinned Copper Weld Wire 


(1000 V.D.C only) 
250V.D.C. 


ECO-E268301Z ! 16 (.690) 8.5 (.335) 12.5 (.492) 
ECO-E210401Z : | 16 (.690) 9.5 (.374) | 13.5 (.532) 
ECO-E215401Z : 16 (.690) 10.0 (.394) | 15.5 (.611) 
ECQ-E222401z A 19 (.748) 9.5 (.374) | 15.5 (.611) 
ECO-E23340Z : +10% (K) 19 (.748) 11.0 (.434) 17.0 (.670) 
ECO-E247401z F _ 27(1.062) | 10.0(.394) 16.0 (.630) 
ECO-E268401Z : +20%(M) 27 (1.062)  11.5(.453) 17.0 (.670) 
ECQ-E210501Z i - 32(1.260) | 11.5(.453) | 18.5 (.730) 
ECQO-E212501Z s 32 (1.260) | 12.0(.473) 19.5 (.768) 
ECQ-E215501Z } - 32(1.260) | 13.0(.512) | 20.5 (.808) 
ECO-E22050Z i | 32(1.260)  12.5(.492) | 24.5 (.965) 
ECO-E222501Z : 32 (1.260) 15.0 (.592) 24.0 (.946) 
ECO-E23350Z : 45 (1.780) 14.5 (.572) | 23.0 (.907) 
ECQ-E247501z j 45 (1.780) | 17.0(.670) 25.5 (1.005) 


400V.D.C. 


PHHAHHSHPHPWWWWWWW 


ECQ-E46830Z : 19 (.690) Pols 13.5 (.532) 
ECQ-E410401Z é 19 (.690) 0 (. 15.5 (.611) 
ECQ-E4154(1Z ‘ 19 (.690) 5.4; 17.0 (.670) 
ECQ-E4224(1Z : 27 (1.062) 25 (. 16.0 (.630) 
ECO-E433401Z : +10% (K) 27 (1.062) AO)K 17.5 (.690) 
ECQ-E447401Z : 32 (1.260) 19.0 (.748) 
ECO-E4684(/Z : +20% (M) 32 (1.260) 12.5 (.492) | 21.0 (.828) 
ECO-E488401Z : 32 (1.260) 15.0 (.592) | 22.5 (.887) 
ECO-E410501Z i 32 (1.260) 15.0 (.592) | 23.0 (.907) 
ECO-E412501Z : 32 (1.260) 15.0 (.592) | 25.5 (1.005) 
ECO-E415501Z : 45 (1.780) 15.0 (.592) | 22.5 (.887) 
ECQ-E422501Z . 45 (1.780) 17.0 (.670) | 26.0 (1.022) 


630V.D.C. 


ECO-E615301Z ; 16 (.690) 8.0 (.315) | 12.0 (.473) ; 0.6 (.0236) 
ECQ-E622301Z H 16 (.690) 9.0 (.354) 13.0 (.512) ; 0.6 (.0236) 
ECO-E633301Z 4 ; 19 (.748) 9.0 (.354) 13.0 (.512) 0.6 (.0236) 
ECQ-E64730Z ‘ | 19 (.748) 10.0 (.394) | 14.0 (.552) : 0.6 (.0236) 
ECO-E668301Z 3 | 19 (.748) 10.5 (.413) 16.0 (.630) : 0.6 (.0236) 
ECO-E610401Z P +10% (K) 27 (1.062) 10.0 (.394) 15.5 (.611) - 0.8 (.0315) 
ECQ-E6154(1Z ‘ 27 (1.062) 11.0 (.434) 17.0 (.670) 
ECO-E622401Z : | +20% (M) 32 (1.260) 11.0 (.434) 18.0 (.710) 
ECO-E633401Z i 32 (1.260) 13.0 (.512) 20.0 (.788) 
ECO-E647401Z F 32 (1.260) 14.5 (.572) 22.0 (.867) 
ECO-E668401Z i 45 (1.780) 14.0 (.552) | 21.0 (.828) 
ECO-E610501Z ; 45 (1.780) 15.5 (.611) | 24.5 (.965) 
ECO-E615501Z : 45 (1.780) 18.5 (.730) 27.5 (1.083) 


A MATSUSHITA ELECTRIC VI-20 


METALIZED POLYESTER CAPACITORS 


1000 V.D.C 


ECQ-E1010210Z 
ECQ-E10122(02Z 
ECQ-E10152(Z 
ECQO-E 10182012 
ECQ-E1022201Z 
ECQ-E1027201Z 
ECQ-E1033201Z 
ECQ-E1039201Z 
ECO-E1047201Z 
ECO-E1056201Z 
ECQO-E 10682012 
ECQ-E 10822012 
ECQ-E1010301Z 
ECQ-E1012301Z 
ECQO-E101530Z 
ECQ-E101830Z 
ECQ-E102230Z 
ECQ-E1027301Z 
ECQ-E103330Z 
ECQ-E1039302 
ECO-E 1047302 
ECO-E105634]Z 
ECQ-E 1068302 
ECO-E1082302Z 
ECQO-E1010401Z 


+10%(K) 


+20%(M) 


24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
24.0 (.945) 
30.0 (1.181) 
30.0 (1.181) 
30.0 (1.181) 
30.0 (1.181) 
30.0 (1.181) 
30.0 (1.181) 
36.0 (1.417) 
36.0 (1.417) 
36.0 (1.417) 
36.0 (1.417) 
40.0 (1.575) 
40.0 (1.575) 
40.0 (1.575) 
40.0 (1.575) 


8.5 (.335) 
8.5 ¢.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
9.0 (.354) 
9.0 (.354) 
8.5 (.335) 
8.5 (.335) 
9.0 (.354) 
9.0 (.354) 
10.0 (.394) 
10.0 (.394) 
10.5 (.413) 
10.5 (.413) 
11.0 (.433) 
11.0 (.433) 
11.5 (.453) 
11.5 (.453) 
13.0 (.512) 


13.0 (.512) 


VI-21 


15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
16.0 (.630) 
16.5 (.650) 
15.5 (.610) 
15.5 (.610) 
16.5 (.650) 
16.5 (.650) 
17.5 (.689) 
17.5 (.689) 
17.5 (.689) 
17.5 (.689) 
19.5 (.768) 
19.5 (.768) 
20.5 (.807) 
20.5 (.807) 
23.5 (.927) 
23.5 (.927) 


17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
32.0 (1.260) 
32.0 (1.260) 
32.0 (1.260) 
32.0 (1.260) 


3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3:0/(6 113) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (1.57) 
4.0 (1.57) 
4.0 (1.57) 


4.0 (1.57) 


0.6 (.0236) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


A MATSUSHITA ELECTRIC 


METALIZED POLYESTER CAPACITORS 


Type ECQ-E(ZB) Standard Products Table 


250 V.D.C. 


ECQ-E26830ZB 
ECQ-E210401ZB 
ECQ-E215401ZB 
ECQ-E2224(1ZB 
ECQ-E233401ZB 
ECQ-E247401ZB 
ECQ-E268401ZB 
ECQ-E210501ZB 
ECQ-E212501ZB 
ECQ-E215501ZB 
ECQ-E2225(1ZB 
ECQ-E23350ZB 
ECQ-E24750ZB 


400 V.D.C. 


NONANOBSw! ~ 


PWNH = = 


ECQ-E468301ZB 
ECQ-E410401ZB 
ECQ-E4154(1ZB 
ECQ-E4224(1ZB 
ECO-E43340ZB 
ECQ-E447401ZB 
ECQ-E468401ZB 
ECO-E488401ZB 
ECQ-E410501ZB 
ECQ-E41250/ZB 
ECQ-E4155L1ZB 
ECQ-E422501ZB 


630 V.D.C. 


ECQ-E61530ZB 
ECO-E62230ZB 
ECQ-E63330ZB 
ECQ-E64730ZB 
ECQ-E66830ZB 
ECQ-E610401ZB 
ECO-E615411ZB 
ECO-E6224(1ZB 
ECO-E63340ZB 
ECO-E64740ZB 
ECO-E668401ZB 
ECQO-E61050ZB 
ECO-E61550ZB 


A MATSUSHITA ELECTRIC 


+10% (K) 
+20% (M) 


+10% (K) 
+20% (M) 


+10% (K) 
+20% (M) 


+0.8 (* 0315. 
-0,45\- 0177 


4.5(.177) 


16 (.630) 
16 (.630) 
16 (.630) 
19 (.748) 
19 (.748) 
27 (1.063) 
27 (1,063) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
45 (1.772) 
45 (1.772) 


19 (.748) 

19 (.748) 

19 (.748) 

27 (1.063) 
27 (1.063) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
45 (1.772) 
45 (1.772) 


16 (.630) 
16 (.630) 
19 (.748) 
19 (.748) 
19 (.748) 
27 (1.063) 
27 (1.063) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
45 (1.772) 
45 (1.772) 
45 (1.772) 


VI-22 


Unit:mm(inch) 


Tinned Copper Weld Wire 


Oe ee ee | 
AATGANANSOS50 
oooonuaqaooqaou 


= 


11.0 (.433) 
11.0 (.433) 
13.0 (512) 
14.5 (.571) 
14.0 (.551) 
15.5 (.610) 
18.5 (.728) 


17.5 (.690) 
18.5 (.730) 
20.5 (.808) 
20.5 (.808) 
23.0 (.907) 
22.0 (.867) 
23.0 (.907) 
24.5 (.965) 
25.5 (1.005) 
26.5 (1.042) 
30.5 (1.200) 
30.0 (1.182) 


31.5 (1.240) 


18.5 (.730) 
20.5 (.808) 
23.0 (.907) 
22.0 (.867) 
23.5 (.927) 
25.0 (.985) 
27.0 (1.062) 
28.5 (1.122) 
29.0 (1.141) 
31.5 (1.240) 
28.5 (1.122) 
32.0 (1.260) 


17.0 (.670) 
18.0 (.730) 
18.0 (.730) 
19.0 (.748) 
21.0 (.828) 
21.5 (.847) 
23.0 (.907) 
24.0 (.946) 
26.0 (1.023) 
28.0 (1.102) 
27.0 (1.062) 
30.5 (1.200) 
33.5 (1.320) 


10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
12.5 (.492) 
12.5 (.492) 
17.5 (.689) 


1 .083) 
1.083) 
1.083) 


7 
Cathe 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


METALIZED POLYESTER CAPACITORS 


1000 V.D.C. 


ECQ-E1010211ZB : 24 (.945) 8.5 (.335) | 20.0 (.787) | 10.0 (.394) | 0.6 (.0236) 
ECQO-E10122(1ZB : 24 (.945) 8.5 (.335) | 20.0 (.787) | 10.0 (.394) | 0.6 (.0236) 
ECQ-E10152(00ZB ; 24 (.945) 8.5 (.335) | 20.0 (.787) | 10.0(.394) | 0.6 (.0236) 
ECQ-E10182(0ZB : 24 (.945) 8.5 (.335) | 20.0 (.787) | 10.0 (.394) | 0.6 (.0236) 
ECQ-E10222(1ZB : 24 (.945) 8.5 (.335) | 20.0 (.787) | 01.0(.394) | 0.6 (.0236) 
ECQ-E102720ZB A 24 (.945) 8.5 (.335) | 20.0 (.787) | 10.0(.394) | 0.6 (.0236) 
ECO-E103320ZB : 24 (.945) 8.5 (.335) | 20.0 (.787) | 10.0 (.394) | 0.6 (.0236) 
ECQ-E1039201ZB : 24 (.945) 8.5 (.335) | 20.0(.787) | 10.0(.394) | 0.6 (.0236) 
ECQ-E10472(0ZB : +10% (K) 24 (.945) 8.5 (.335) | 20.0 (.787) | 10.0(.394) | 0.6 (.0236) 
ECQ-E10562(00ZB : 24 (.945) 9.0 (.354) | 20.5 (.807) | 10.0 (.394) | 0.6 (.0236) 
ECQ-E106820ZB : +20% (M) 24 (.945) 9.0 (.354) | 21.0(.827) | 10.0 (.394) | 0.6 (.0236) 
ECO-E108220ZB : 30 (1.181) 8.5 (.335) | 20.0 (.787) | 12.5 (.492) | 0.6 (.0236) 
ECQ-E10103L0ZB : 30 (1.181) 8.5 (.335) | 20.0 (.787) | 12.5 (.492) | 0.6 (.0236) 
ECQ-E101230ZB : 30 (1.181) 9.0 (.354) | 20.5 (.807) | 12.5(.492) | 0.6 (.0236) 
ECQ-E101530ZB F 30 (1.181) 9.0 (.354) | 20.5(.807) | 12.5 (.492) | 0.6 (.0236) 
ECQ-E101830ZB : 30 (1.181) 10.0 (.394) | 21.5 (.846) | 12.5 (.492) | 0.6 (.0236) 
ECQ-E102230ZB : 30 (1.181) 10.0 (.394) | 21.5(.846) | 12.5 (.492) | 0.6 (.0236) 
ECQ-E102730ZB : 36 (1.417) 10.5 (.413) | 22.0 (.866) | 17.5 (.689) | 0.7 (.0276) 
ECQ-E103330ZB . 36 (1.417) 10.5 (.413) | 22.0 (.866) | 17.5 (.689) | 0.7 (.0276) 
ECQ-E10393L1ZB : 36 (1.417) 11.0 (.433) | 24.0 (.945) | 17.5 (.689) | 0.7 (.0276) 
ECQ-E104730ZB ¢ 36 (1.417) 11.0 (.433) | 24.0 (.945) | 17.5 (.689) | 0.7 (.0276) 
ECQ-E10563L1ZB d 40 (1.575) 11.5 (.453) | 26.0 (1.023) | 22.5 (.887) | 0.8 (.0315) 
ECQ-E106830ZB : 40 (1.575) 11.5 (.453) | 26.0 (1.023) | 22.5 (.887) | 0.8 (.0315) 
ECQ-E108230ZB : 40 (1.575) 13.0 (.512) | 28.0 (1.102) | 22.5 (.887) | 0.8 (.0315) 
ECQ-E1010411ZB : 40 (1.575) 13.0 (.512) | 28.0 (1.102) | 22.5 (.887) | 0.8 (.0315) 


VI-23 A MATSUSHITA ELECTRIC 


METALIZED POLYESTER CAPACITORS 


Type ECQ-H(Z) ECQ-H (ZB)(Radial Lead) 


Electrical Specifications 


1: Rated Voltage wesssstscsctvssseeeee 250 V.D.C., 400 V.D.C., 630 V.D.C., 1,000 V.D.C. 
D: GAPACItAN Ce tscscresap-c0s/caseasecee se See the Standard Products Table on pp. VI-25~28. 
3. Capacitance Tolerance.......... +10%(K), +20%(M) 
4. Insulation Resistance.......... .. Lessthan 0.33uF >9,000MQ 
More than 0.33uF 23,000MQ-uF 
5. Dissipation Factor ................ <1.0% at 1kHz 
6. Withstand Voltage................. Rated Voltage x 1.5 (1 min.) max. 
7. Operating Temperature ........ —25°C~+85°C 
Features 


1. The capacitor consists of metalized polyester film (=dielectric), and Durez resin coated. 


2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufacturer’s name or symbol. 
3. Non-inductive and very compact. 


Application 
(1) General communication equipment 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 


Dissipation Factor (%) 


at 1KHz 


0 
+40 +60 +80 +100 0 +20 +40 +60 +80 +100 +20 +40 +60 +80 +100 
Temperature (°C) Temperature (°C) Temperature (°C) 


at 15.75KHz 


Permissble Current 
Permissble Current 


0.005 0.01 ; ) } Onl 0.5 1.0 
Capacitance Capacitance 


A MaTSUSHITA ELECTRIC VI-24 


METALIZED POLYESTER CAPACITORS 


ECQ-H (Z) Standard Products Table 


Unit: mm (inch) 


(.985)min 
25.0 


sh 


Tinned Copper Weld Wire 


max 
A 


(+,0592) 


+15 
F 


250 V.D.C. 


12.0 (.472) 
13.0 (.512) 
15.0 (.591) 
15.0 (.591) 
16.5 (.650) 
15.5 (.610) 
16.5 (.650) 
18.0 (.709) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


ECQ-H2683L/Z i 16 (.630) 
ECQ-H210401Z : 16 (.630) 
ECO-H215411Z 5 16 (.630) 
ECQ-H2224(1Z : 19 (.748) 
ECQ-H23340Z E 19 (.748) 
ECQ-H247401Z ; £10% (K) 27 (1.063) 
ECQ-H268401Z , 27 (1.063) 
ECQ-H210501Z : +20% (M) 32 (1.260) 
ECO-H2155L/Z : 32 (1.260) 20.0 (.787) 
ECQ-H222501Z ; 32 (1.260) 23.5 (.906) | 
ECQ-H23350Z : 45 (1.772) 14.0 (.551) | 22.5 (.886) 
ECQ-H247501Z : 45 (1.772) 16.5 (.650) | 25.0 (.984) 
ECQ-H220501Z : 32 (1.260 12.5 (.492) | 24.5 (.965) 


400 V.D.C. 


— 
PN aS OO: OO © 
aAnAConnNoNcoS 


SY 


PHHRHPHRPHRWWWWWWW 


ECO-H46830/Z : 19 (.748) .0 (. 13.0 (.512) . 0.6 (.0236) 
ECQ-H410401Z : 19 (.748) a (3 15.0 (.591) : 0.6 (.0236) 
ECQ-H415411Z : 19 (.748) 0 (. 16.5 (.650) - 0.8 (.0315) 
ECQ-H4224(11Z : 27 (1.063) 0 (. 15.5 (.610) F 0.8 (.0315) 


ECQ-H433401Z : 27 (1.063) 17.0 (.669) j 0.8 (.0315) 
ECQ-H44740Z : +10% (K) 32 (1.260) 18.5 (.728) j 0.8 (.0315) 
ECO-H468401Z i 32 (1.260) 12.5 (.492) | 21.0 (.827) j 0.8 (.0315) 
ECO-H410501Z ‘ +20% (M) 32 (1.260) 15.0 (.591) | 22.5 (.886) ; 0.8 (.0315) 
ECQ-H415501Z F 45 (1.772) 14.5 (.571) | 22.0 (.866) ; 0.8 (.0315) 
ECQ-H422511Z ; 45 (1.772) 16.5 (.650) | 25.5 (1.004) : 0.8 (.0315) 


630 V.D.C. 


ECQ-H6153L1Z : 16 (.630) 
ECO-H622301Z ; 16 (.630) 
ECQ-H63330Z ! 19 (.748) 
ECO-H6473L1Z ’ 19 (.748) 
ECQ-H668301Z : 19 (.748) 
ECQ-H610401Z : +10% (K) 27 (1.063) 
ECQ-H6154(01Z : 27 (1.063) LB 
ECO-H6224(1Z : +20% (M) 32 (1.260) 5 (. 17.5 (.689) 
ECQ-H633401Z . 32 (1.260) Ha 19.5 (.768) 
ECO-H6474L1Z ‘ 32 (1.260) .0 (. 21.5 (.846) 
ECO-H668401Z : 45 (1.772) -D (. 20.5 (.807) 
ECQ-H610501Z : 45 (1.772) 207 24.0 (.945) 
ECQ-H6155L1Z : 45 (1.772) 18.0 (.709) | 27.0 (1.063) 


oo99999999999 
DBDWDDDDDDWAHDMDMDAMD 


VI-25 A MATSUSHITA ELECTRIC 


1000 V.D.C. 


ECO-H10102L)Z 
ECO-H1012201Z 
ECO-H1015210Z 
ECO-H101821Z 
ECQ-H10222[12Z 
ECO-H1027201Z 
ECQ-H103320Z 
ECQ-H1039201Z 
ECO-H1047201Z 
ECO-H10562(1Z 
ECQ-H10682(1Z 
ECQ-H1082211Z 
ECOQ-H10103(0Z 
ECQ-H101230Z 
ECQ-H101530Z 
ECO-H10183(7Z 
ECQ-H10223(Z 
ECQ-H102730Z 
ECO-H103330Z 
ECQ-H103930Z 
ECQ-H104730Z 
ECO-H10563LZ 
ECQ-H10683L0Z 
ECO-H1082300Z 
ECO-H1010401Z 


A MATSUSHITA ELECTRIC 


METALIZED POLYESTER CAPACITORS 


+10%(K) 


+20%(M) 


22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
22.0 (.866) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
34.0 (1.339) 
34.0 (1.339) 
34.0 (1.339) 
34.0 (1.339) 
38.0 (1.496) 
38.0 (1.496) 
38.0 (1.496) 
38.0 (1.496) 


8.5 (.835) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
9.0 (.354) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
8.5 (.335) 
9.0 (.354) 
9.5 (.374) 
9.0 (.354) 
10.0 (.394) 
10.0 (.394) 
10.5 (.413) 
10.5 (.413) 
11.0 (.433) 


11.5 (.453) 


12.5 (.492) 


VI-26 


15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
15.5 (.610) 
16.0 (.630) 
16.5 (.650) 
15.0 (.591) 
15.5 (.610) 
15.5 (.610) 
16.0 (.630) 
16.5 (.650) 
17.0 (.669) 
16.5 (.650) 
17.0 (.669) 
19.0 (.748) 
19.5 (.768) 
19.0 (.748) 
20.0 (.784) 
22.0 (.866) 
23.0 (.906) 


17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
17.0 (.669) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
23.0 (.906) 
28.0 (1.102 
28.0 (1.102 
28.0 (1.102 
28.0 (1.102 
32.0 (1.260 
32.0 (1.260 
32.0 (1.260) 
32.0 (1.260) 


3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
3.0 (.118) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 
4.0 (.157) 


0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.6 (.236) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


METALIZED POLYESTER CAPACITORS 


ECQ-H (ZB) Standard Products Table 


Unit: mm (inch) 


4.5/ 177) 


(4.0315) 
40.8 
S Tinned Copper Weld Wire 


ond 


250 V.D.C. 


ECQ-H2683L1ZB 
ECO-H210401ZB 
ECO-H215401ZB 
ECO-H222401zB 
ECO-H23340ZB 
ECO-H2474012B 
ECO-H268401ZB 
ECQ-H210501ZB 
ECO-H21550ZB 
ECQ-H222501ZB 
ECO-H2335L1ZB 
ECO-H2475L1ZB 


400 V.D.C. 


ECO-H4683LZB 
ECQ-H410401ZB 
ECQ-H415401ZB 
ECO-H4224(1ZB 
ECO-H43340ZB 
ECQ-H447401ZB 
ECO-H46840ZB 
ECQ-H410501ZB 
ECQ-H4155(1ZB 
ECQ-H4225(1ZB 


630 V.D.C. 


ECQ-H6153L1ZB 
ECO-H6223L1ZB 
ECO-H6333LZB 
ECO-H6473L1ZB 
ECO-H6683L/ZB 
ECQ-H610401ZB 
ECQ-H6154(1ZB 
ECQ-H6224(1ZB 
ECO-H63340/ZB 
ECQ-H647401ZB 
ECO-H66841/ZB 
ECQ-H6105L1ZB 
ECO-H6155L/ZB 


+10% (K) 
+20% (M) 


+10% (K) 
+20% (M) 


+10% (K) 
+20% (M) 


16 (.630) — 
16 (.630) 
16 (.630) 
19 (.748) 
19 (.748) 
27 (.1062) 
27 (1.062) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
45 (1.772) 
45 (1.772) 


19 (.748) 

19 (.748) 

19 (.748) 

27 (1.063) 
27 (1.063) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
45 (1.770) 
45 (1.770) 


16 (.630) 
16 (.630) 
19 (.748) 
19 (.748) 
19 (.748) 
27 (1.062) 
27 (1.062) 
32 (1.260) 
32 (1.260) 
32 (1.260) 
45 (1.772) 
45 (1.772) 
45 (1.772) 


VI—27 


ye ry ee 
= OUN SS OO 
aongon1oocnao 


16.5 (. 650) 


Th 
8. 
8. 
9: 
10. 
9. 
0. 
0. 
2: 


aannonnnn 


1 
1 
1 


14.0 ( 551) 
13.5 (.531) 
15.0 (.591) 
18.0 (.709) 


17.0 (.670) 
18.0 (.730) 
20.0 (.788) 
20.0 (.788) 
22.5 (.887) 
21.5 (.847) 
22.5 (.887) 
24.0 (.946) 
26.0 (1.023) 
30.0 (1.182) 


31.0 (1.221) 


18.0 (.730) 
20.0 (.788) 
22.5 (.887) 
21.5 (.847) 
23.0 (.907) 
24.5 (.965) 
26.5 (1.042) 


28.0 (1.102) 
31.5 (1.240) 


16.5 (.650) 
17.5 (.690) 
17.5 (.690) 
18.5 (.730) 
20.5 (.808) 
21.0 (.828) 
22.5 (.887) 
23.5 (.927) 
25.5 (1.005) 
27.5 (1.083) 
26.5 (1:042) 
30.0 (1.182) 
33.0 (1.300) 


A MATSUSHITA ELECTRIC 


29.5 (1.161) | 


28.5 (1.122) | | 
27.5 (1.083) 


10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
12.5 (.492) 
12.5 (.492) 
17.5 (.689) 
17.5 (.689) 
17.5 (.689) 


27.5 (1.083) | 


* 10.0 (.394) 
10.0 (.394) 
12.5 (.492) 
12.5 (.492) 


17.5 (.689) 
17.5 (.689) 
17.5 (.689) 
27.5 (1.083) 
27.5 (1.083) 
27.5 (1.083) 


METALIZED POLYESTER CAPACITORS 


1000 V.D.C 


ECQ-H10102(C1ZB : 22 (.866) | 8.5(.335) | 20.0(.787) | 10.0 (.394) | 0.6 (.0236) 
ECQ-H1012201ZB : 22 (.866) 8.5 (.335) | 20.0 (.787) | 10.0 (.394) | 0.6 (.0236) 
ECQ-H1015201ZB : 22 (.866) 8.5 (.335) | 20.0 (.787) | 10.0(.394) | 0.6 (.0236) 
ECQ-H10182L1ZB : 22 (.866) 8.5 (.335) | 20.0(.787) | 10.0(.394) | 0.6 (.0236) 
ECO-H1022211ZB . 22 (.866) 8.5 (.335) | 20.0 (.787) | 10.0(.394) | 0.6 (.0236) 
ECQ-H1027201ZB : 22 (.866) 8.5 (.335) | 20.0 (.787) | 10.0 (.394) | 0.6 (.0236) 
ECO-H103320ZB : 22 (.866) 8.5 (.335) 20.0 (.787) | 10.0 (.394) | 0.6 (.0236) 
ECO-H103920ZB : 22 (.866) 8.5 (.335) | 20.0(.787) | 10.0 (.394) | 0.6 (.0236) 
ECQ-H104720ZB ; 22 (.866) 8.5 (.335) | 20.0 (.787) | 10.0(.394) | 0.6 (.0236) 
ECQ-H10562(01ZB : 22 (.866) 8.5 (.335)  20.5(.807)  10.0(.394) | 0.6 (.0236) 
ECQ-H106820ZB : +10% (K) 22 (.866) 9.0 (.354)  21.0(.827) | 10.0(.394) | 0.6 (.0236) 
ECO-H1082210ZB é 28 (1.102) 8.5 (.335) 19.5 (.768) | 12.5 (.492) | 0.6 (.0236) 
ECO-H1010301ZB : 28 (1.102) 8.5 (.335) | 20.0(.787) | 12.5 (.492) | 0.6 (.0236) 
ECO-H101230ZB : +20% (M) 28 (1.102) 8.5 (.335) | 20.0 (.787) | 12.5 (.492) | 0.6 (.0236) 
ECQO-H101530ZB : 28 (1.102) 8.5 (.335) = 20.5(.807) | 12.5(.492) | 0.6 (.0236) 
ECQ-H101830ZB : 28 (1.102) 9.0 (.354) 21.5 (.846) | 12.5 (.492) 0.6 (.0236) 
ECO-H1022301ZB ‘ 28 (1.102) 9.5 (.374) | 22.0(.866) | 12.5(.492) 0.6 (.0236) 
ECO-H102730ZB : 34 (1.339) 9.0 (.354) | 21.5 (.846) | 17.5 (.689) | 0.7 (.0276) 
ECO-H103330ZB : 34 (1.339) 10.0 (.394) | 22.0 (.866) | 17.5 (.689) | 0.7 (.0276) 
ECQ-H1039301ZB : 34 (1.339) 10.0 (.394)  24.0(.965) | 17.5 (.689) | 0.7 (.0276) 
ECQ-H1047301ZB : 34 (1.339) 10.5 (.413) | 24.5 (.965) 17.5 (.689) | 0.7 (.0276) 
ECO-H1056301ZB : 38 (1.496) 10.5 (.413) | 24.0(.965) 22.5 (.886) | 0.8 (.0315) 
ECO-H106830ZB : 38 (1.496) 11.0 (.433) | 25.0 (.984) | 22.5 (.886) | 0.8 (.0315) 
ECO-H10823LZB : 38 (1.496) 11.5 (.453) | 27.0 (1.063) | 22.5 (.886) | 0.8 (.0315) 
ECO-H1010401ZB : 38 (1.496) 12.5 (.492)  28.0(1.102) | 22.5 (.886) | 0.8 (.0315) 


A MATSUSHITA ELECTRIC Vi-28 


METALIZED POLYESTER CAPACITORS 


Type ECQ-T (Axial Lead) 


Electrical Specification 


i, Rated Woltage:...:..s-.cc0s<¢s2-e- 250 V.D.C., 400 V.D.C., 630 V.D.C. 
DAG AWACITANCEh ia: cacciaissceteererensst See the Standard Products Table on p. VI-30. 
3. Capacitance Tolerance.......... +10%(K), +20%(M) 
4. Insulation Resistance............ Less than 0.33uF >9,000MQ 
More than 0.33uF 23,000MQ-uF 
5. Dissipation Factor ..............6 <1.0% at 1kHz. 
6. Withstand Voltage ................ Rated Voltage x 1.5 (1 min.) max. 
7. Operating Temperature......... —25°C~+85°C 
Features 


1. The capacitor consists of metalized polyester film (=dielectric), with polyester tape wrapped. 
2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufacturer’s name or symbol. 


3. Non-inductive 


Application 
(1) General communication equipment 


Temperature Characteristics 


Dissipation Factor Change 


Insulation Resistance Change 


| 
(1.0uF) 


Dissipation Factor (% 


at 1KHz — — 


| 


T hae. Aras Geet ke = Sb T 7 
+20 +40 +60 +80 +100 +20 +40 +60 


Temperature (°C) 


T 1 
+80 +100 
Temperature (°C) 


+20 +40 +60 +80 +100 
Temperature (°C) 


0.005 0.01 
Capacitance 


$y ' 
0.1 


Capacitance 


A MATSUSHITA ELECTRIC 


250 V.D.C 


ECQO-T215474 
ECO-T22240 
ECQ-T23340 
ECQ-T24741) 
ECQO-T2684.) 
ECQ-T2105.) 
ECQ-T2155—-) 
ECQ-T22250) 
ECO-T23350 
ECQ-T24750 
ECQ-T26850 
ECQO-T21060) 


400 V.D.C. 


ECQO-T46830 
ECQ-T41040 
ECQ-T415400 
ECQ-T42240) 
ECO-T43340 
ECQ-T44740 
ECO-T46840 
ECO-T41050 
ECO-T41550 
ECQ-T42250) 
ECQ-T43350 


630 V.D.C. 


ECO-T63330 
ECO-T64730 
ECO-T66830 
ECO-T61040 
ECO-T61540 
ECQ-T62240 
ECO-T63340 
ECO-T64740 
ECO-T66840 
ECO-T61050 
ECQ-T61550 
ECQ-T62250 


(inch) 


A MarTSUSHITA ELECTRIC 


METALIZED POLYESTER CAPACITORS 


ECO-T Standard Products Table 


- | aRKan | 
(1.380) 
35.0 


min 


max (1.380)min 
A 35.0 


+10%(K) 
+20%(M) 


+10%(K) 
+20%(M) 


+10%(K) 


+20%(M) 


Tinned Copper Weld Wire 


20.0 (.788) 

23.0 (.906) 

23.0 (.906) 

30.0 (1.182) 
30.0 (1.182) 
37.0 (1.458) 
37.0 (1.458) 
37.0 (1.458) 
50.0 (1.970) 
50.0 (1.970) 
50.0 (1.970) 
50.0 (1.970) 


23.0 (.906) 

23.0 (.906) 

23.0 (.906) 

30.0 (1.182) 
30.0 (1.182) 
37.0 (1.458) 
37.0 (1.458) 
37.0 (1.458) 
50.0 (1.970) 
50.0 (1.970) 
50.0 (1.970) 


23.0 (.906) 

23.0 (.906) 

23.0 (.906) 

30.0 (1.182) 
30.0 (1.182) 
37.0 (1.458) 
37.0 (1.458) 
37.0 (1.458) 
50.0 (1.970) 
50.0 (1.970) 
50.0 (1.970) 
50.0 (1.970) 


VI-30 


6.0 (.236) 
6.0 (.236) 
7.0 (.276) 
6.5 (.256) 
7.0 (.276) 
7.5 (.296) 
9.5 (.374) 
11.5 (.453) 
11.0 (.433) 
13.5 (.532) 
16.5 (.650) 
19.0 (.749) 


5:5 (5217) 
6.5 (.256) 
7.5 (.296) 
7.0 (.276) 
7.5 (.296) 
8.5 (.335) 
9.5 (.374) 
11.5 (.453) 
12.0 (.473) 
14.0 (.552) 
17.0 (.670) 


5.0 (.197) 
6.0 (.236) 
6.5 (.256) 
6.0 (.236) 
7.0 (.276) 
7.5 (.296) 
9.0 (.355) 
10.5 (.414) 
10.5 (.414) 
12.0 (.473) 
15.5 (.611) 
19.0 (.749) 


10.5 (.414) 
10.5 (.414) 
11.5 (.453) 
11.0 (.433) 
12.0 (.473) 
14.0 (.552) 
15.5 (.611) 
18.0 (.709) 
19.0 (.749) 
21.0 (.827) 
24.5 (.965) 
30.0 (1.182) 


8.5 (.335) 

9.5 (.374) 
12.0 (.473) 
11.5 (.453) 
12.5 (.493) 
13.0 (.512) 
15.5 (.611) 
18.0 (.709) 
18.0 (.709) 
22.0 (.867) 
25.0 (.985) 


7.5 (.296) 

9.0 (.355) 

9.5 (.374) 
10.5 (.414) 
12.0 (.473) 
12.5 (.493) 
15.0 (.591) 
17.0 (.670) 
17.0 (.670) 
20.5 (.808) 
23.5 (.926) 
27.0 (1.064) 


0.6 (.0236) 
0.6 (.0236) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
1.0 (.0394) 
1.0 (.0394) 


0.6 (.0236) 
0.6 (.0236) 
0.8 (.0315) 
0.8 (.0315) 
0°8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


METALIZED POLYESTER CAPACITORS 


UL Listed Type ECO-UD(Z)(Radial Lead) 


Electrical Specifications 


1.. Rated Voltage: .....0c.scssssiveocsees 200V.A.C 

By CADACItANCE: seseccazersaszersecaneeties See the Standard Products Table p.VI-32. 
3. Capacitance Tolerance ............. +10%(K), 20% (M) 

4. Insulation Resistance ............+.+- 210,000 MQ 

5. Dissipation Factor ...............6 <1.0% at 1 kHz. 

6. Withstand Voltage ...........00.... 1000 V.A.C. (1 min) max. 

7. Operating Temperature ........... —25°C ~ +85°C 

Features 


1. The capacitor consists of metalized polyester film and epoxy resin coated. 
2. Marking comprises capacitance, capacitance tolerance, rated. voltage, manufacturer’s name of symbol and type name. 
3. Non-inductive and non-combustible approved by UL. 


Application 
(1) Across - the - line 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change : Insulation Resistance Change 


+10 = 
Ss 
s 1.6 : (1.0uF) 
+5 € 14 10 
x i 1.24 = a 
o 0 §.1.0,+—~ = 
g “i — 3 08 | cc 104 
-§ B 06 
a 
| 1KH ee L = t 100V.D 
at z at_1KHz —\|! 3 a : 
-10 0.2 10 
5 | 
T T T i Kaew 


T 
-20 0 +20 +40 +60 “480 +100 -20 0 +20 +40 +60 +80 +100 0 +20 +40 +60 +80 +100 


Temperature (°C) Temperature (°C) Temperature (°C) 


VI-31 A MATSUSHITA ELECTRIC 


METALIZED POLYSTER CAPACITORS 


ECO-UD (Z) Standard Products Table 


Unit:mm (inch) 


Tinned Copper Weld Wire 


200 V.A.C. 


ECQ-U2A1020ZD ix. 21 (.827) 8.5 (.335) 13.5 (.531) 0.6 (.0236) 
ECO-U2A1220ZD : | | 21 (.827) 8.5 (.335) 11.5 (.453) 0.6 (.0236) 
ECQ-U2A152(0ZD : 21 (.827) 8'5:'(.335) | 19:57(:453) 0.6 (.0236) 
ECQ-U2A1820ZD : 21 (.827) 8.5 (.335) 13.5 (.531) 0.6 (.0236) 
ECO-U2A222(ZD | : 21 (.827) 8.5 (.335) | 13.5 (.531) 0.6 (.0236) 
ECQ-U2A272(10ZD : 21 (.827) 8.5 (.335) 14.5 (.571) 0.6 (.0236) 
ECQ-U2A33201ZD : 21 (.827) 9.0 (.354) 14.5 (.571) 0.6 (.0236) 
ECO-U2A3920IZD é 21 (.827) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U2A47201ZD i +10%(K) 23 (.910) 8.5 (.335) 14.5 (.571) 0.6 (.0236) 
ECQO-U2A56201ZD : 23 (.910) 8.5 (.335) 15.0 (.591) 0.6 (.0236) 
ECO-U2A6820IZD : 23 (.910) 8.0 (.354) 15.5 (.610) 0.6 (.0236) 
ECQ-U2A82201ZD : 23 (.910) 8.0 (.354) 17.0 (.669) 0.6 (.0236) 
ECQ-U2A1030OZD itz. 23 (.910) 8.5 (.335) 13.0 (.512) 0.6 (.0236) 
ECQ-U2A1230ZD : | 23 (.910) 8.5 (.335) 15.0 (.591) 0.6 (.0236) 
ECQ-U2A1530ZD : +20%(M) 23 (.910) 8.5 (.335) 15.0 (.591) 0.6 (.0236) 
ECO-U2A1830ZD : | 23 (.910) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U2A2230ZD ig 27 (1.063) 9.0 (.354) 13.5 (.531) 0.6 (.0236) 
ECQ-U2A2730ZD ‘ 27 (1.063) 8.5 (.335) 13.5 (.531) 0.6 (.0236) 
_ ECOQ-U2A3330ZD : 27 (1.063) 8.5 (.335) 13.5 (.531) 0.6 (.0236) 
ECQ-U2A3930ZD i. 27 (1.063) 9.0 (.354) 14.0 (.551) 0.6 (.0236) 
ECO-U2A47301ZD : 27 (1.063) 9.0 (.354) 16.0 (.630) 0.6 (.0236) 
ECQ-U2A5630ZD : 32 (1.260) 9.0 (.354) 15.0 (.591) 0.6 (.0236) 
ECQ-U2A6830ZD 4 32 (1.260) 9.0 (.354) 15.5 (.610) 0.6 (.0236) 
ECQ-U2A8230ZD } | 32 (1.260) 9.5 (.374) | 17.5 (.689) 0.8 (.0315) 
ECQ-U2A10400ZD ‘ 32 (1.260) 9.5 (.374) 19.5 (.768) 0.8 (.0315) 
ECQ-U2A12400ZD : 32 (1.260) 11.0 (.433) 20.0 (.784) 0.8 (.0315) 
ECQ-U2A154(01ZD : 37 (1.460) 9.5 (.374) 21.0 (.827) 0.8 (.0315) 
ECQ-U2A18401ZD ; | 37 (1.460) 11.0 (.433) 21.5 (.846) = 0.8 (.0315) 
ECQ-U2A224(ZD : | 37 (1.460) 12.0 (.472) 22.5 (.886) 0.8 (.0315) 


A MATSUSHITA ELECTRIC VI-32 


METALIZED POLYESTER/ 
POLYPROPYLENE CAPACITORS 


Type ECW-K 


A 


Electrical Specifications 


1. ‘Rated Voltage: .ic..c.s:ccscc0s0005. 330 V.A.C., 360 V.A.C., 380 V.A.C. 

2. CapaCitanCe <cccevscsvccscssceeveress See the Standard Products Table on p. VI-34. 
3. Capacitance Tolerance.......... +5%(J) 

4. Insulation Resistance ........... 2=1,000MQ-uF 

5. Dissipation Factor ................ <0.35% at 60Hz 

6. Withstand Voltage ................ Rated Voltage x 1.75 (1 sec.) max. at 60Hz 
7. Operating Temperature ........ —25°C~+85°C 

Features 


1. The capacitor consists of metalized polyester film, polypropylene film, epoxy resin coating and adhesive tape. 
2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufacturer’s name or symbol and type name. 


3. Non-inductive and used to advance phase (=Power capacitor) 
4. The capacitor is compact and has self healing. 


Application 
(1) Fluorescent light (2) Mercury — vapour lamp (3) motor (Small size) 


VI-33 A MATSUSHITA ELECTRIC 


METALIZED POLYESTER/POLYPROPYLENE CAPACITORS 


ECW-K Standard Products Table 


Unit: mm (inch) 


Type 2 


pee 


5(.197) (2.760)min 
70 
peg lena 760) ie 760) Lr 


330 V.A.C. 


ECW-K33355JS f 55 (2.17) 38 (1.496) 27 (1.062) 0.8 (0.0315) 
+5% (J) 


ECW-K33425JS 5 55 (2.17) 42 (1.654)  § 29(1.142) 0.8 (0.0315) 
360 V.A.C. 


ECW-K36265JP | : ’ 62 (2.44) 25 (.984) 36 (1.417) 0.8 (.0315) 
ECW-K36345JP : | 62 (2.44) 27 (1.063) 38 (1.496) 0.8 (.0315) 
ECW-K36365JP | : ty 62 (2.44) 30 (1.181) 41 (1.614) 0.8 (.0315) | 
ECW-K36415JP ; 62 (2.44) 32 (1.26) 43 (1.693) 0.8 (.0315) 
ECW-K36435JP : 62 (2.44) 33 (1.299)  44(1.732) 0.8 (.0315) 


380 V.A.C. 


ECW-K38535JP ; 72 (2.835) | 58 (2.283) | 40(1.575) | 0.8 (.0315) 
ECW-K38545JP : 72 (2.835) | 59 (2.323) | 41 (1.614) 0.8 (.0315) 
ECW-K38585JP ; +5% (J) 72 (2.835) | 60 (2.36) 41 (1.614) | 0.8 (.0315) 
ECW-K38635JP é 72 (2.835)  64(2.520) | 43(1.693) 0.8 (.0315) 
ECW-K38665JP f 72 (2.835)  64(2.520)  43(1.693) 0.8 (.0315) 
ECW-K38685JP P 72 (2.835) | 66(2.520) 44 (1.732) — 0.8 (.0315) 


A MATSUSHITA ELECTRIC VI-34 


POLYSTYRENE CAPACITORS 


Type ECQ-S (Axial Lead) 
ECQ-S (Z)(Radial Lead) 


Electrical Characteristics 


. Rated Voltage 
. Capacitance 


. Capacitance Tolerance ............. 
. Insulation Resistance .............0 
. Dissipation Factor 
. Withstand Voltage 
. Operating Temperature 


NO Of WD = 


Features 


125V.D.C 500V.D.C 

See the Standard Product Table on p. VI-36, 37. 
+5%(J), +10%(K) 

245,000 MQ 

<0.1% at 1 kHz 

Rated Voltage x 2.5 (1 sec) max. 

—10°C ~ +85°C 


1. The capacitor consists of polystyrene film, aluminum foil. 
2. Marking comprises capacitance capacitance tolerance, rated voltage and manufacturers name or symbol. 
.3. The capacitor is ultra-small size, high insulation resistance and high quality factor. 


Application 


(1) High frequency transisterized general circuits (2) Coupling and oscillating circuits 


Temperature Characteristics 


Capacitance Change 


Dissipation Factor Chagge Insulation Resistance Change 


+3.0 
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+1.04 6 ihe 
= 2 0.3 | 
= 04 o , 
oO ue 
S -1.04 § 0.2 o Ne 
al | = | iit 
2.0 a 
-3.07 301 Pa 
a 
| 10*3——____ 3 
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-20 0 +20 +40 +60 +80 +100 -20 (0) +20 +40 +60 +80 +100 0 +20 +40 +60 +80 +100 
Temperature (°C) Temperature (°C) Temperature (°C) 
VI-35 A MATSUSHITA ELECTRIC 


POLYSTYRENE CAPACITORS 


ECOQ-S Standard Products Table 


X Type 


Unit: mm{inch) 
Tinned copper wire 


(.985)min 


Bish. 


{|| 
een || | 
(1.380)min max (1.380)min 
35.0 35.0 


125 V.D.C 


1(.0394)min 


Unit: mmlinch) 


ECO-S 11010(Z) 
ECO-S 11110(Z) 
ECO-S 11210(Z) 
ECO-S 113102) 
ECO-S 1151L(z) 
ECO-S 11610(Z) 
ECO-S 11810(Z) 
ECO-S 12010(Z) 
ECO-S 12210(Z) 
ECO-S 12410(Z) 
ECO-S 12710(Z) 
ECO-S 13010(Z) 
ECO-S 13310(Z) 
ECO-S 13610(Z) 
ECO-S 13910(Z) 
ECO-S 14310(Z) 
ECO-S 14710(z) 
ECO-S 15510(Z) 
ECO-S 15610(Z) 
ECO-S 16210(Z) 
ECO-S 16810(Z) 
ECQ-S 17510(Z) 
ECO-S 18210(Z) 
ECO-S 19110(z) 
ECO-S 110200(Z) 
ECO-S 1112012) 
ECO-S 11220(Z 
ECO-S 11320(2) 10% (K) 14. 
ECO-S 115200(z) | 14.0 (.552) 
ECO-S 11620(Z) 14.0 (.552) 
ECO-S 118200(Z) 14.0 (.552) 
ECO-S 12020(Z) 14.0 (.552) 
ECO-S 122200(2) 14.0 (552) 
ECO-S 124200(Z) 14.0 (.552) 
ECO-S 12720(z) 14.0 (552) 
ECQ-S 13020(Z) | 14.0 (552) 
ECO-S 13320(Z) | 14.0 (.552) 
ECO-S 13620(Z) 14.0 (.552) 
ECO-S 13920(Z) | 14.0 (.552) 
ECO-S 143200(Z) | 14.0 (.552) 
ECO-S 1472c(Z) 14.0 (.552) 
ECO-S 1512002) 18.0 (.710) 
ECO-S 15620(Z) 18.0 (.710) 
ECO-S 162200(Z) | 18.0 (.710) 
ECQ-S 16820(Z) | 18.0 (.710) 
ECO-S 17520(Z) | 18.0 (.710) 
ECO-S 182200(Z) 18.0 (.710) 
ECQ-S 19120(Z) 18.0 (.710) 
ECO-S 110300(Z) | 18.0 (.710) 
ECO-S 11130(Z) 24.0 (.946) 
ECO-S 11230(Z) 24.0 (.946) 
ECO-S 11330(Z) | 24.0 (.946) 
ECO-S 11530(Z) . 24.0 (.946) 
ECO-S 11630(Z) 24.0 (.946) 
ECO-S 11830(Z) 24.0 (.946) 
ECO-S 12030(Z) | 24.0 (.946) 
ECO-S 12230(Z) 24.0 (.946) 
ECO-S 12430 (Z) 24.0 (.946) 
ECO-S 12730(Z) 24.0 (.946) 


+5% (J) 
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A MATSUSHITA ELECTRIC VI-36 


POLYSTYRENE CAPACITORS 
a a ee 


500 V.D.C. 


ECO-S 5100L(Z) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECQ-S 5200L1(Z) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECQ-S 530011(Z) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECQ-S 5400L(Z) +10%(K) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECOQ-S 5500L1(Z) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECQ-S 5600L1(Z) +20%(M) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECO-S 57000)(Z) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECO-S 58000(2Z) 12.0 (.473) 6.0 (.236) 0.3 (.0118) 
ECQO-S 5900L(Z) | 12.0 (.473) 6.0 (.236) 0.4 (.0118) 


ECQ-S 51010(Z) 18.0 (.710) | 8.0 (.315) 0.4 (.0157) 
ECQ-S 51110(Z) | 18.0 (.710) 8.0 (.315) 0.4 (.0157) 
ECQO-S 51210(Z) 18.0 (.710) 8.0 (.315) 0.4 (.0157) 
ECQO-S 51310(Z) | 18.0 (.710) 8.0 (.315) 0.4 (.0157) 
ECO-S 51510(Z) 18.0 (.710) 8.0 (.315) 0.4 (.0157) 
ECO-S 51610(Z) 18.0 (.710) 8.0 (.315) 0.4 (.0157) 
ECO-S 51810(Z) 18.0 (.710) 8.0 (.315) 0.4 (.0157) 
ECQ-S 5201L0(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECO-S 52210(Z) | 19.0 (.749) 9.0 (.354) 0.4 (.0152) 
ECO-S 52410(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECO-S 52710(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECQ-S 53010(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECO-S 53310(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECO-S 53610(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECO-S 53911(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECO-S 543112) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECQ-S 54710(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECO-S 55110(Z) +5% (J) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECQ-S 5561L0(Z) 19.0 (.749) 9.0 (.354) 0.4 (.0157) 
ECQO-S 56210)(Z) +10%(K) 19.0 (.749) 10.0 (.394) 0.4 (.0157) 
ECO-S 56810)(Z) 19.0 (.749) 10.0 (.394) 0.4 (.0157) 
ECQ-S 57510)(Z) 24.0 (.946) 9.0 (.354) 0.4 (.0157) 
ECO-S 58210(Z) | 24.0 (.946) 9.0 (.354) 0.4 (.0157) 
ECO-S 5911L(2) 24.0 (.946) 9.0 (.354) 0.5 (.0197) 
ECQ-S 5102L1(Z) 24.0 (.946) 9.0 (.354) 0.5 (.0197) 
ECO-S 51120)(2) 24.0 (.946) 9.5 (.374) 0.5 (.0197) 
ECQO-S 5122L)(2) 24.0 (.946) 9.5 (.374) 0.5 (.0197) 
ECQ-S 5132L(Z) 24.0 (.946) 10.0 (.394) 0.5 (.0197) 
ECO-S 51520(Z) 24.0 (.946) 10.0 (.394) 0.5 (.0197) 
ECQ-S 51620)(Z) 24.0 (.946) 10.0 (.394) 0.5 (.0197) 
ECQO-S 51820)(Z) 24.0 (.946) 10.0 (.394) 0.5 (.0197) 
ECQ-S 5202L)(Z) 24.0 (.946) 11.0 (.433) 0.5 (.0197) 
ECO-S 5222()(Z) 24.0 (.946) 11.0 (.433) 0.5 (.0197) 
ECO-S 5242()(Z) 24.0 (.946) 11.5 (.453) 0.5 (.0197) 
ECQ-S 52720(Z) 24.0 (.946) 11.5 (.453) 0.5 (.0197) 
ECQO-S 5302D)(Z) | 24.0 (.946) 11.5 (.453) 0.5 (.0197) 
ECQ-S 53320)(Z) 24.0 (.946) 11.5 (.453) 0.5 (.0197) 
ECO-S 53620)(2) 24.0 (.946) 12.0 (.473) 0.5 (.0197) 
ECQ-S 53920)(Z) 24.0 (.946) 12.0 (.473) 0.5 (.0197) 
ECO-S 54320)(2) 24.0 (.946) 13.0 (.512) 0.5 (.0197) 
ECO-S 5472L)(Z) 24.0 (.946) 13.0 (.512) 0.5 (.0197) 
ECO-S 55120(Z) 35.0 (1.380) 12.0 (.473) 0.5 (.0197) 
ECQ-S 5562L)(Z) 35.0 (1.380) 12.0 (.473) 0.5 (.0197) 
ECO-S 5622L)(Z) 35.0 (1.380) 12.0 (.473) 0.5 (.0197) 
ECO-S 5682L)(Z) 35.0 (1.380) 12.0 (.473) 0.5 (.0197) 
ECO-S 5752L)(Z) 35.0 (1.380) 13.0 (.512) 0.5 (.0197) 
ECO-S 5822L)(Z) 35.0 (1.380) 13.0 (.512) 0.5 (.0197) 
ECO-S 5912L(Z) 35.0 (1.380) 14.5 (.572) 0.5 (.0197) 
ECQ-S 5103L)(Z) 35.0 (1.380) 14.5 (.572) 0.6 (.0236) 


VI-37 A MaTSUSHITA ELECTRIC 


POLYPRPYLENE CAPACITORS 


Type ECQ-F (Z), ECQ-F (ZH)(Radial Lead) 


i ae) re 


AO 
PEE { 


Electrical Specifications 


1. (Rated Voltage cis ssccccccescorestzesses 200 V.D.C, 400V.D.C 630 V.D.C. 

2D: (Capacitanee? sos ccccsvauswvenocsweeseeee See the Standard Products Table on pp. VI-39 ~ 41. 
3. Capacitance Tolerance ............. +10%(K), +20%(M) 

4. Insulation Resistance ................ 215,000MQ 

5. Dissipation Factor ...............se <0.1% at 1 kHz 

6. Withstand Voltage ............ee Rated Voltage x 2.5 (1 sec )max. 

7. Operating Temperature ............ —25°C ~ +85°C 

Features 


1. The capacitor consists of polypropylene film, aluminum foil and Durez resin coated. 


2. Marking comprises capacitance, capacitance tolerance rated. voltage, manufacturer’s name or symbol and type name. 
3. Non-inductive 


4. The capacitor is low cost. 


Application 
(1) Communication Equipment, (2) Radio, (3) TV 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change (O.1uF) 


S 
w 


Dissipation Factor (%) 
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* Reduction of Rated Voltage vs. Capacitance 
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A MaTSusHITA ELECTRIC VI-38 


F(Z) Standard Products Table 


POLYPROPYLENE CAPACITORS 


ECO 
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MARKING 
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FEET KKKKANNNANMNMMO 


+10%(K) 
+20%(M) 


Tinned copper weld wire 
+20%(M) 


Unit: mm (inch) 
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ECQ-F62220) 
ECQ-F6272 


200 V 


400 V.D.C. 
630 V 


A MarTSUSHITA ELECTRIC 


VI-—39 


POLYPROPYLENE CAPACITORS 


ECO-F(ZH) Standard Products Table 


200 V.D.C. 


ECQ-F22230ZH 
ECO-F22730ZH 
ECO-F23330ZH 
ECQ-F2393L]ZH 
ECQ-F24730ZH 
ECQ-F25630ZH 
ECQ-F2683LZH 
ECQ-F28230ZH 
ECQ-F210401ZH 
ECQ-F21240ZH 
ECQ-F215411ZH 
ECQ-F218401ZH 
ECQ-F2224(T1ZH 
ECQ-F227401ZH 
ECQ-F23340ZH 
ECO-F239410ZH 
ECQ-F247401ZH 


400 V.D.C. 


ECQ-F482201ZH 
ECQ-F41230ZH 
ECO-F41230ZH 
ECQO-F41530ZH 
ECQ-F41830ZH 
ECQ-F42230ZH 
ECQ-F42730ZH 
ECQ-F43330ZH 
ECQ-F4393LZH 
ECQ-F44730ZH 
ECO-F45630ZH 
ECQ-F46830ZH 
ECQ-F4823LZH 
ECQ-F41040ZH 
ECO-F41240/ZH 
ECO-F41540ZH 
ECQ-F41840ZH 
ECQ-F4224(1ZH 
ECQ-F42740ZH 
ECQ-F43340ZH 
ECQ-F43940ZH 
ECQ-F44740ZH 


A MATSUSHITA ELECTRIC 


40.8 +0315 


-0.45'- 0177! 
4.5(.177) 


_ £20%(M) 


+10%(K) 


+20%(M) 


18.5 (.730) 
18.5 (.730) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 


18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 


33.0 (1.300) 
33.0 (1.300) 


33.0 (1.300) 
33.0 (1.300) 
40.0 (1.576) 
40.0 (1.576) 


(+.0315) 
+0.8 


moooonnonononKHOH 


13:5:(.532) 
16.0 (.630) 
16.0 (.630) 
17.0 (.670) 
17.0 (.670) 


Vi—40 


4.5(.177) 


+0.8 (7.0315) 
-0.45'-.0177 


20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
21.0 (.828) 
22.5 (.887) 
23.0 (.907) 
24.0 (.946) 
22.5 (.887) 
23.0 (.907) 
23.5 (.927) 
26.5 (1.042) 
27.5 (.1083) 
28.5 (1.122) 
27.5 (1.083) 
27.5 (1.083) 
29.5 (1.161) 
29.5 (1.161) 


18.5 (.730) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.5 (.808) 
22.5 (.887) 
23.0 (.907) 
23.5 (.927) 
24.0 (.946) 
22.5 (.887) 
23.5 (.927) 
24.0 (.946) 
27.0 (1.062) 
28.0 (1.102) 
29.0 (1.141) 
28.0 (1.102) 
28.0 (1.102) 
31.0 (1.221) 
31.0 (1.221) 
31.5 (1.240) 
31.5 (1.240) 


Tinned Copper Weld Wire 


10 (.394) 
10 (.394) 
10 (.394) 
10 (.394) 
10 (.394) 
15 (.592) 
15 (.592) 
15 (.592) 
15 (.592) 
15 (.592) 
20 (.788) 
20 (.788) 
20 (.788) 
20 (.788) 
20 (.788) 
20 (.788) 
20 (.788) 


10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 


0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


Unit: mm(inch) 


DWDWDWDWDOVCVVAWAWDOVCWVWWVWOOW 
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POLYPROPYLENE CAPACITORS 


600 V.D.C. 


ECQ-F6102L1ZH 
ECQ-F612201ZH 
ECQ-F6152.)2ZH 
ECQ-F6182.00ZH 
ECQ-F6222(.)ZH 
ECQ-F6272100ZH 
ECQO- F63320ZH 
ECQ-F6392(.]ZH 
ECQ-F6472(.0)ZH 
ECQ-F6562(.0ZH 
ECQ-F6682.]ZH 
ECQ-F6822.)ZH 
ECQ-F61030ZH 
ECQ-F61230ZH 
ECQ-F61530ZH 
ECO-F61830ZH 
ECQ-F62230)ZH 
ECQ-F6273100ZH 
ECQ-F63330ZH 
ECQ-F6393.0ZH 
ECQ-F6463.ZH 
ECO-F65630ZH 
ECQ-F66830ZH 
ECQ-F68230ZH 
ECQO-F610402ZH 
ECQ-F612401ZH 
ECQ-F6154(1ZH 
ECQ-F61840ZH 
ECQ-F6224(1ZH 


+10%(K) 


+20%(M) 


12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
12.5 (.492) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
18.5 (.730) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
24.0 (.946) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
40.0 (1.576) 
40.0 (1.576) 


6.5 (.256) 
6.5 (.256) 
6.5 (.256) 
6.5 (.256) 
6.5 (.256) 
7.0 (.276) 
7.5 (.295) 
8.0 (.315) 
7.5 (.295) 
8.0 (.315) 
7.5 (.295) 
7.5 (.295) 
8.0 (.315) 
8.0 (.315) 
8.5 (.335) 
9.0 (.354) 
10.0 (.394) 
8.5 (.335) 
9.0 (.354) 
10.0 (.394) 
11.0 (.434) 
11.5 (.453) 
11.5 (.492) 
11.5 (.453) 
12.5 (.453) 
15.0 (.592) 
15.0 (.592) 
16.0 (.630) 
16.0 (.630) 


VI-41 


17.5 (.690) 
17.5 (.690) 
17.5 (.690) 
17.5 (.690) 
19.0 (.748) 
19.5 (.768) 
20.0 (.788) 
20.5 (.808) 
18.0 (.710) 
18.5 (.730) 
18.0 (.710) 
20.0 (.788) 
20.5 (.808) 
22.0 (.867) 
22.5 (.887) 
23.5 (.827) 
24.0 (.946) 
22.5 (.887) 
23.0 (.907) 
24.0 (.946) 
25.5 (.985) 
27.5 (1.083) 
28.5 (1.122) 
27.5 (1.083) 
27.0 (1.062) 
30.0 (1.182) 
30.0 (1.182) 
30.5 (1.200) 
30.5 (1.200) 


10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 


| 
10.0 (.394) 


10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
10.0 (.394) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 
15.0 (.592) 


15.0 (.592)' 


15.0 (.592) 
15.0 (.592) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 
20.0 (.788) 


A MATSUSHITA ELECTRIC 


0.6 (0.236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.6 (.0236) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.7 (.0276) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
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POLYPROPYLENE CAPACITORS 


Type ECW-H ( =Horizontal Capacitor ) 


Electrical Specifications 


1G, Rated Voltage: oo. sssccescessasscssces *600V, 1000V, 1200V, 1500V 

Da GApaCiea Gein. <cccececssccveetcssus- totes See the Standard Products Table on p. VI-43, 44. 
3. Capacitance Tolerance ............. 4+5%(T), +10%(K), +20%(M) 

4. Insulation Resistance ..........+++. 225,000 MQ. 

5. Dissipation Factor ..........c00 <0.1% at 1 kHz. 

6. Withstand Voltage ........... eee Rated Voltage x 3.0 max. 

7. Operating Temperature ............ —25°C ~ +85°C 

Features 


1. The capacitor consists of polypropylene film and aluminum foil and epoxy resin coating. 
De Marking comprises capacitance, capacitance tolerance, rated voltage and manufactures name or symbol. 
3. Non-industive and non-combustible. 


Application 
(1) TV. (Horizontal circuit) (2) High frequency circuit 
Temperature Characteristics 

Capacitance Change Dissipation Factor Change Insulation Resistance Change 
- (0.1 uF) 


eAtO4 


10? 


en ee ee ae 
+20 +40 +60 +80 +100 +20 +40 +60 +80 +100 0 +20 +40 +60 +80 +100 
Temperature (°C) Temperature (°C) Temperature (°C) 


A MATSUSHITA ELECTRIC VI-42 


POLYPROPYLENE CAPACITORS 


600 V.D.C. 


ECW-H61020Z 
ECW-H6122(1Z 
ECW-H615210Z 
ECW-H61820Z 
ECW-H6222(1Z 
ECW-H627201Z 
ECW-H639201Z 
ECW-H639201Z 
ECW-H647201Z 
ECW-H656201Z 
ECW-H668201Z 
ECW-H682201Z 
ECW-H610300Z 
ECW-H612301Z 
ECW-H615300Z 
ECW-H618300Z 
ECW-H6223(Z 
ECW-H6273L1Z 
ECW-H63330/Z 
ECW-H6393L1Z 


ECW-H (Z) Standard Products Table 


Unit:mm(inch) 


Tinned Copper Weld Wire 


MARKING 


(+5%) (J) 


+10%(K) 


+20%(M) 


max 
4(.157 


22.0 (.868) 
22.0 (.868) 
22.0 (.868) 
28.0 (1.102) 
28.0 (.102) 
28.0 (.102) 
28.0 (.102) 
28.0 (.102) 
28.0 (.102) 
28.0 (.102) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
39.0 (1.535) 
39.0 (1.535) 
39.0 (1.535) 
43.0 (1.695) 
43.0 (1.695) 
43.0 (1.695) 


VI-43 


C max 


(.985)min 
25.0 


10.0 (.394) 
10.5 (.414) 
11.0 (.433) 
10.0 (.394) 
10.5 (.414) 
11.0 (.433) 
12.0 (.473) 
12.5 (.492) 
13.5 (.532) 
14.0 (.552) 
13.0 (.512) 
14.0 (.552) 
15.0 (.592) 
15.5 (.612) 
14.0 (.552) 
15.0 (.592) 
16.5 (.650) 
16.5 (.650) 
17.5 (.690) 
20.0 (.788) 


16.0 (.631) 
17.5 (.690) 
18.5 (.730) 
15.5 (.612) 
16.0 (.631) 
17.5 (.690) 
18.5 (.730) 
19.0 (.750) 
20.0 (.788) 
22.0 (.868) 
21.0 (.828) 
22.0 (.868) 
23.0 (.907) 
25.0 (.985) 
23.5 (.927) 
24.5 (.966) 
26.0 (1.024) 
26.0 (1.024) 
28.5 (1.122) 
31.0 (1.220) 
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0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
1.0 (.0394) 
1.0 (.0394) 


POLYPROPYLENE CAPACITORS 


1000 V.D.C. 


Rated (uF) 


Tolerance 


A 


Cc 


d¢ 


1200 V.D.C. 


ECW-H10122L1Z 
ECW-H10152L1Z 
ECW-H1018201Z 
ECW-H1022211Z 
ECW-H10272L1Z 
ECW-H10332L1Z 
ECW-H10392L1Z 
ECW-H10472L1Z 
ECW-H10562L1Z 
ECW-H10682L1Z 
ECW-H1082201Z 
ECW-H10103L1Z 
ECW-H1012301Z 
ECW-H1015301Z 
ECW-H1018301Z 
ECW-H1022301Z 
ECW-H10273L1Z 


Part No. 


.001 
.0012 
.0015 
.0018 
.0022 
.0027 
.0033 
.0039 
.0047 
.0056 
.0068 
.0082 
.01 
.012 
015 
.018 
.022 
.027 


Capacitance 
Rated (uF) 


(+5%) (J) 


£10%(K) 


+20%(M) 


Tolerance 


28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
39.0 (1.535) 
39.0 (1.535) 
39.0 (1.535) 
43.0 (1.695) 
43.0 (1.695) 
43.0 (1.695) 


A 


14.0 (.552) 
14.0 (.552) 
13.0 (.512) 
14.5 (.572) 
15.5 (.612) 
15.5 (.612) 
15.0 (.592) 
15.5 (.612) 
17.0 (.670) 
17.0 (.670) 
18.5 (.730) 
20.0 (.788) 


15.0 (.592) 
16.0 (.631) 
16.5 (.650) 
17.0 (.670) 
19.0 (.750) 
20.0 (.788) 
31.0 (.828) 
22.5 (.888) 
22.0 (.868) 
23.0 (.907) 
24.0 (.946) 
26.0 (1.024) 
24.5 (.966) 
26.0 (1.024) 
27.0 (1.062) 
27.0 (1.062) 
29.0 (1.142) 
31.5 (1.240) 


Cc 


0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


Dimensions mm (inch) 


dé 


ECW-H12102(11Z 
ECW-H1212271Z 
ECW-H12152(1Z 
ECW-H12182(1Z 
ECW-H12222(]Z 
ECW-H1227201Z 
ECW-H12332L/Z 
ECW-H12392L/Z 
ECW-H12472L/Z 
ECW-H1256201Z 
ECW-H1268201Z 
ECW-H12822L1Z 
ECW-H121030/Z 
ECW-H12123U/Z 
ECW-H12153L/Z 
ECW-H121830Z 


1500 V.D.C. 


.001 
.0012 
.0015 
.0018 
.0022 
.0027 
.0033 
.0039 
.0047 
.0056 
.0068 
.0082 
.01 
.012 
.015 
.018 


(+5%) (J) 


£10%(K) 


+20%(M) 


Tolerance 


28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
28.0 (1.102) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
39.0 (1.535) 
39.0 (1.535) 
39.0 (1.535) 
43.0 (1.695) 
43.0 (1.695) 
43.0 (1.695) 
43.0 (1.695) 


A 


11.5 (.453) 
12.5 (.492) 
14.0 (.552) 
14.0 (.552) 
14.0 (.552) 
13.0 (.512) 
14.0 (.552) 
15.0 (.592) 
15.5 (.612) 
14.0 (.552) 
15.0 (.592) 
16.5 (.650) 
16.0 (.631) 
17.5 (.690) 
18.5 (.730) 
20.0 (.788) 


18.0 (.710) 
19.0 (.750) 
20.0 (.788) 
22.0 (.868) 
20.0 (.788) 
21.5 (.848) 
22.5 (.888) 
23.5 (.927) 
25.5 (1.005) 
24.0 (.946) 
25.0 (.985) 
26.0 (1.024) 
26.0 (1.024) 
27.5 (1.084) 
30.0 (1.180) 
32.0 (1.260) 


Cc 


0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 


Rated (uF) 


ECW-H1510201Z 
ECW-H1512201Z 
ECW-H1515201Z 
ECW-H1518201Z 
ECW-H152220/Z 
ECW-H1527201Z 
ECW-H1533201Z 
ECW-H1539201Z 
ECW-H1547201Z 
ECW-H1556201Z 
ECW-H1568201Z 
ECW-H1582201Z 
ECW-H1510301Z 


.001 
.0012 
0015 
.0018 
.0022 
0027 
.0033 
.0039 
.0047 
.0056 
.0068 
.0082 
01 
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(+5%) (J) 


+10%(K) 


+20%(M) 


33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
33.0 (1.300) 
39.0 (1.535) 
39.0 (1.535) 
39.0 (1.535) 
39.0 (1.535) 
43.0 (1.695) 
43.0 (1.695) 
43.0 (1.695) 


VI-44 


11.0 (.433) 
11.5 (.453) 
12.5 (.492) 
13.0 (.512) 
14.0 (.552) 
15.0 (.592) 
13.5 (.532) 
15.0 (.592) 
16.0 (.631) 
17.0 (.670) 
17.0 (.670) 
18.5 (.730) 
20.0 (.788) 


17.5 (.690) 
18.0 (.710) 
19.0 (.750) 
21.0 (.828) 
22.5 (.888) 
23.0 (.907) 
22.0 (.868) 
23.5 (.927) 
25.5 (1.005) 
27.0 (1.062) 
27.0 (1.062) 
28.5 (1.122) 
31.0 (1.220) 


0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
0.8 (.0315) 
8 (.0315) 
0 (.0394) 
0 (.0394) 


0 
1 
1 


POLYCARBONATE CAPACITORS 
Type ECQ-C (Z)(Radial Lead) 


Electrical Specificaitons 


Te Rated Voltage s.ciscssctecccsscsestvis 100V.D.C 

2. Capacitance See the Standard Product Table on p.VI-46. 
3. Capacitance Tolerance .............. +5% (J), 10%(K) 

4. Insulation Resistance ............... 250,000 MQ 

5. Dissipation Factor ..............00 <0,3% at 1 kHz 

6. Withstand Voltage ..........se Rated voltage x 1.55 (1 sec) max. 

7. Operating Temperature............ —55°C ~ +85°C 

Features 


1. The capacitor consists of polycarbonate film, aluminum foil with plastic case. 
2. Marking comprises capacitance, capacitance tolerance, rated voltage and manufacturer’s name or symbol. 


3. Non-industive and covers a wide range and has high reliability. 


Application 


(1) Communication equipment (2) Industrial equipment 


Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 


(0.01uF) 


=) 
No 


S 


Dissipation Factor (%) 


T | T =—s T T —* 
+30 +40 +60 +80 +100 +120 5 420 «+40 «460: «480 «+100 +120 +60 +80 +100 4120 
Temperature (°C) Temperature (°C) Temperature ( C) 


° 
TN. 


VI-45 A MATSUSHITA ELECTRIC 


POLYCARBONATE CAPACITORS 


ECQ-C (Z) Standard Products Table 


Unit:mm (inch) 
(4.0315) (+.0315) 
+0.8 +0.8 


100 V.D.C. 


ECQ-C110201Z ; 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C112201Z . 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C115201Z : 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C118201Z ! 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C122201Z ‘ 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C127201Z : 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C133201Z ; 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C13920Z ‘ 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C147201Z . 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQ-C156201Z : 9.8 (.386) 4.5 (.177) 8.0 (.315) 0.6 (.0236) 
ECQO-C168201Z ‘ £10%(K) 9.8 (.386) 5:5:(-2 17) 9.2 (.362) 0.6 (.0236) 
ECQ-C182201Z : 9.8 (.386) 525: (:21/7) 9.2 (.362) 0.6 (.0236) 
ECQ-C110301Z : 9.8 (.386) 5.5'(.217) 9.2 (.362) 0.6 (.0236) 
ECO-C112301Z ‘ 9.8 (.386) 5.5 (.217) 9.2 (.362) 0.6 (.0236) 
ECQ-C115301Z : 14.7 (.579) 5.5 (.217) 9.2 (.362) 0.6 (.0236) 
ECQ-C11830Z : 14.7 (.579) 5.5 (.217) 9.2 (.362) 0.6 (.0236) 
ECQ-C12230Z : 14.7 (.579) 5:5)(;21/7) 9.2 (.362) 0.6 (.0236) 
ECO-C12730Z 2 +20%(M) 14.7 (.579) 5.5 (.217) 9.2 (.362) 0.6 (.0236) 
ECO-C13330Z i 16.0 (.630) 5.6 (.220) 10.7 (.421) 0.6 (.0236) 
ECQ-C13930Z : 16.0 (.630) 5.6 (.220) 10.7 (.421) 0.6 (.0236) 
ECQ-C147301Z : 16.0 (.630) 5.6 (.220) 10.7 (.421) 0.6 (.0236) 
ECQ-C156301Z : 16.0 (.630) 5.6 (.220) 10.7 (.421) 0.6 (.0236) 
ECQ-C16830Z ‘ 19.5 (.768) 8.5 (.335) 14.5 (.571) 0.8 (.0315) 
ECQO-C182301Z : 19.5 (.768) 8.5 (.335) 14.5 (.571) 0.8 (.0315) 
ECO-C110401Z : 19.5 (.768) 8.5 (.335) 14.5 (.571) 0.8 (.0315) 
ECQ-C112401Z : 22.5 (.887) 10.5 (.413) 18.5 (.728) 0.8 (.0315) 
ECO-C1154(1Z ‘ 22.5 (.887) 10.5 (.413) 18.5 (.728) 0.8 (.0315) 
ECQ-C118401Z : 22.5 (.887) 10.5 (.413) 18.5 (.728) 0.8 (.0315) 
ECQ-C12241Z ; 22.5 (.887) 10.5 (.413) 18.5 (.728) 0.8 (.0315) 
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OIL PAPER CAPACITORS 
Type ECN-C (Axial Lead) 


Electrical Specifications 


A Rated) Voltage: +. cscsccsvestccexenscves 450V.A.C 

De CADACITANCE csccssacessvevelenaucevarsvse See the Standard Products Table on p.VI-48. 
3. Capacitance Tolerance ... «- £10%(K) 20% (M) 

4. Insulation Resistance .............. 29000 MQ 

5. Dissipation Factor ...............06 <1.5% at 1 kHz 

6. Withstand Voltage ..............:00 2000 V.A.C (1 min) max. 

7. Operating Temperature . —25°C ~+85°C 

Features 


1. The capacitor consists of paper (=dielectric) ceramic case and oil. 
2. Marking comprises capacitance capacitance tolerance rated voltage manufacturer’s name or symbol and type name 
3. Non-inductive and non-combustible 


Application 
(1) General communication equipment (2) Radio (3) TV (4) Pulse circuit 
Temperature Characteristics 


Capacitance Change Dissipation Factor Change Insulation Resistance Change 
+10 


1.65 


| 


Dissipation Factor (%) 


5 


5 


T T T oe Bs en ——— T T T T T 
+20 +40 +60 +80 +100 +20 +40 +60 +80 +100 +20 +40 +60 +80 +100 
Temperature (°C) ; Temperature (°C) Temperature (°C) 


——{—— ie 
0 


VI-47 A MATSUSHITA ELECTRIC 


OIL PAPER CAPACITORS 


ECN-C Standard Products Table 


Unit:mm(inch) 


Covered Viny! Tube 


Tinned Copper Weld Wire 


ccm | 738, (1.380)min tee ea) 
scam | tom pe + 


450 V.A.C. 


ECN-C 441020 20.0 (.788) 8.0 (.315) 0.6 (.0236) 
ECN-C 4A15200 j 20.0 (.788) 8.0 (.315) 0.6 (.0236) 
ECN-C 442220 j 20.0 (.788) 8.0 (.315) 0.6 (.0236) 
ECN-C 443320 ; 20.0 (.788) 8.0 (.315) 0.6 (.0236) 
ECN-C 444720 : 20.0 (.788) 9.6 (.378) 0.6 (.0236) 
ECN-C 446820 +10%(K) 20.0 (.788) 9.6 (.378) 0.6 (.0236) 
ECN-C 441030 20.0 (.788) 11.2 (.441) 0.6 (.0236) 
ECN-C 441530 +20%(M) 28.0 (1.103) 11.2 (.441) 0.7 (.0276) 
ECN-C 442230 28.0 (1.103) 12.9 (.508) 0.7 (.0276) 
ECN-C 4A3330 34.0 (1.340) 12.9 (.508) 0.7 (.0276) 
ECN-C 444730 34.0 (1.340) 14.3 (.563) 0.7 (.0276) 
ECN-C 4A6830 34.0 (1.340) 17.1 (.674) 0.8 (.0315) 
ECN-C 441040 : 34.0 (1.340) 19.8 (.780) 0.8 (.0315) 
ECN-C4A1540 : 48.0 (1.891) 19.8 (.780) 0.8 (.0315) 
ECN-C 442240 ! 55.0 (2.167) 19.8 (.780) 0.8 (.0315) 
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VI TRIMMER CAPACTORS AND 
VARIABLE CAPACITORS 


Trimmer Capacitors 


COUIGRERETETENECE GUIGE in sans Saks aco tegere seer esctekdie apone skaeite VIl-1 
Bintan aimee See nrcor es tycn nurs ceonnaen tosneneerTeteeanera hears esac’ VII-2 
AION CER ORM USE Greets. atasc bid odecdotss stonncetametee eee hye rnecsetan «dead VIE3 
SANGO VOM SEMI ES eros c ls cece. sasecakens Dee pea Cheat eee ite atawe veka cess VIL6 
Fetlon Trimmer GavacitOrs  scdsacs vase cet ese vedeeseessmeteey eevyryecedasbares VIL8 

PAPTIIGALIONTC IIE ELRES a tals chicgcss she hota eee aie aR aa ous Ross tis oda h a VIl-10 

OGHHTICTHORMSPOCITICATIONS:  soleres Sits esievs eng fave vonsancstessse3 Vil-12 


Variable Capacitors 


QOICIGREFEFENCENG OE: ecucdigscazdnnes tere beer ether es sates ss ve o's Vil-13 
Neo-Airpoly Variable Capacitors ....................cceeseeeeeeeeeeeeseeeeeeeeeeeres VIL-17 
ND Sete is me etat tern ag sat’..c ccaca varcah vn suiecevteon etre tunaate peretiaane mean oat cis cy os VII-20 


WEXPS Giesiweer ste ce ccacsenc tee cet as ca ae eee RE Mn Om ah eave ction ss VII-25 


TRIMMER CAPACITORS 


Rotary Ceramic Trimmers 


Capacitance 


| 
Type Diameter Shape Part Number - Color Code Page 
min. max. | | | 
ECV-1ZW04X51 | 1.5pF 4.0pF Black 
>, 2. | 
— Suni he { g | ECV-1ZWO6X51 | 2.0pF 6.0pF Red ee) 
Ceramic (.197") ) | Ecv-1zw10xs1 | 28pF | 10.0pF Nil 
ECV-1ZW20X51 | 3.3pF | 18.0pF Blue 

ECV-1ZWO6X 2.0pF 6.0pF Red 
| ay | 
_ p> | ECV-1ZW10X 2.0pF 10.0pF Nil 
| we | 
st eas ¥ . ECV-1ZW20X 2.5pF | 20.0pF Blue = | 

Bee oe nd | ECV-1ZW30X 4.0pF  30.0pF Orange | ~ VES 

js F j — a 

epremic j : ECV-1ZW40X 5.1pF  40.0pF Brown 
ECV-1ZW50X 5.1pF | 50.0pF Green 
oy eet ey a ECV-1ZW60P | 6.0pF_—60.0pF Pink vis | 
(.315") yi ’ ECV-1ZW70P 6.0pF | 70.0pF Gray WET 
’ F ECV-1TY10P14 2.0pF | 10.0pF Nil | 

Piston 10x7mm Hi - Wier i : = VIL-8 
qchlan (394 x 276" vl trl oe ECV-ITY10P15 | 2.0pF | 10.0pF Ni ~ViE9 | 
ECV-1TY10P16 2.0pF | 10.0pF Nil 
Application Circuits awit | 


*Teflon trimmers: Please refer to VII-8. (‘Teflon’”’ is a registered trademark of Du Pont.) 


Part Number Code 


AM - oO Oo 
esigning 


D 
Classification 
ECV-1 1 Gang 


Capacity is identified Number classifica- 
tion is made by 
running number of 
2 figures begin- 
ning with 11 


by two figures. 


The unit is 1 pF. 


Material Fixture 


Steatite PCB 


Glass-polyester PCB 
| resin 


— 
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oo & 


TRIMMER CAPACITORS 


‘ 2aK 
5mm¢(.197")SERIES 9“ 
a 19077 m 
Best applicable for the correction of circuits of consumer 
and industrial equipment. Especially for adjustment of the 
time constant and impedance necessitated by advances in 
IC and modular technology. 


Electrical Specifications 


Insulation Resistance: 10,000 MQ min. at 250VDC 
Withstanding Voltage: 500 VDC 

Operating Temp. Range: -25°C to +85°C 

Working Voltage: 250 WVDC to +85°C 


S o 300 min. at 1OMHz 
ECV-1ZW04X51 More than 4.0pF Less than 1.5pF NPO +250 PPM/ C 200 min. at 100MHz 


+— 


° 300 min. at 10MHz 
- z + 
ECV-1ZW06X51 i More than 6pF Less than 2.0pF | 100 + 200 PPM/ C 200 min. at 10OMHz 


E 4 ° 300 min. at 10MHz 
ECV-1ZW10X51 More than 10pF Less than 2.8pF | 600 + 300 PPM/ C 200 min. at 100MHz 


Zs 
ECV-1ZW20X51 More than 18pF Less than 3.3pF —800 + 300 PPM/°C . at 1OMHz 


Mechanical Specifications 


Turning Torque: 0.5 to 2.5 in-oz. 
Solderability: Conform to EIA STANDARD “’Solderability Test Standard RS-178-A” 
Stator Base Material: Glass-Polyester resin 
Rotor Material: Ceramic and silver electrode 
Ground Lug Material: Nickel Silver 
Anode Terminal: Nickel Silver 
Anode Electrode: Nickel Silver 
Dimensions and Mounting Diagram Characteristics 


Color Code 


(217) (418 + .02) 


(.220 + .004) 
2-1.29 + 0.05 


/ (.047 * .002) 


[5617] 


RECOMMENDED MOUNTING HOLES 


10 
Freq. (MHz) 


Qualification Specifications .................000 See page VII-12 Qualification Specifications .................:008 See page VII-12 
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TRIMMER CAPACITORS 


7mm ¢(.276") SERIES 


ECV-1ZW 06~50X 31, 32, 40 & 44 


X31 Top adjustment 


Straight anode terminal 


Type 


Insulation Resistance: 


X32 Top adjustment 


Bent anode terminal 


Withstanding Voltage: 500 VDC 
Operating Temp. Range: -55°C to + 85°C 
Working Voltage: 250 WVDC to + 85°C 


X31 


“ECV-1ZW06X31 


More than 6.0pF 


Less than 2.0pF 


X40 Side adjustment 


X44 Rear adjustment 
Bent anode terminal 


Straight anode terminal 


10,000 MQ min. at 250 VDC 


NPO + 200 


" 1ZW10X31 


More than 10.0pF 


Less than 2.0pF 


NPO + 200 


300 min. 
200 min. 


at 10MHz 
at 100MHz 


"" 1ZW20X31 


More than 20.0pF 


Less than 2.5pF 


-450 + 200 


500 min. 


at 1OMHz 


"" 1ZW30X31 


More than 30.0pF 


Less than 4.0pF | 


-750 + 250 


300 min. 


at 10MHz 


"" 1ZW40X31 


More than 40.0pF 


Less than 5.1pF 


-1400 + 800 


Type 


ECV-1ZW06X32 


" 1ZW50X31 


X32 


More than 50.0pF 


More than 6.0pF 


Less than 5.1pF 


Less than 2.0pF 


-1400 + 800 


NPO + 200 


" 1ZW10X32 


More than 10.0 pF 


Less than 2.0pF 


NPO + 200 


200 min. 


300 min. 
200 min. 


at 10MHz 


at 10MHz 
at 100MHz 


" 1ZW20X32 


More than 20.0pF 


Less than 2.5pF 


-450 + 200 


500 min. 


at 10MHz 


" 1ZW30X32 


More than 30.0pF 


Less than 4.0pF 


-750 + 250 


300 min. 


at 10MHz 


" 1ZW40X32 


More than 40.0pF 


Less than 5.1pF 


-1400 + 800 


"" 1ZW50X32 


More than 50.0pF 


Less than 5.1pF 


-1400 + 800 


200 min. 


at 10MHz 


Type X40 


ECV-1ZW06X40 


More than 6.0pF 


Less than 2.0pF 


NPO + 200 


300 min. at 1OMHz 


" 1ZW10X40 


More than 10.0pF 


Less than 2.0pF 


NPO + 200 


200 min. at 100MHz 


"" 1ZW20X40 


More than 20.0pF 


Less than 2.5pF 


-450 + 200 


” 4ZW30X40 _ 


"" 1ZW40X40 


More than 30.0pF 


sachets J Saar fete SS 
More than 40.0pF 


Less than 4.0pF 


-750 + 250 


500 min. at 1OMHz 


300 min. at 1OMHz 


Less than 5.1pF 


-1400 + 800 


" 1ZW50X40 


More than 50.0pF 


Less than 5.1pF 


VII-3 


-1400 + 800 


200 min. at 1OMHz 
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TRIMMER CAPACITORS 
Type X44 


od 


ECV-1ZW06X44 More than 6.0pF 


Less than 2.0pF NPO + 200 300 min. 


at 10MHz 


" 1Z2W10X44 More than 10.00F 


at 100MHz 


200 min. 


Less than 2.0pF NPO + 200 


" 1ZW20X44 More than 20.00F 


Less than 2.5pF -450 + 200 500 min. at 10MHz 


| Fig. 5 


" 1Z2W30X44 More than 30.0pF 


Less than 4.0pF -750 + 250 300 min. at 1OMHz 


"" 1ZW40X44 More than 40.0pF 


Less than 5.1pF -1400 + 800 


200 min. at 10MHz 


a. 


" 1Z2W50X44 More than 50.0pF 


Mechanical Specifications 


Turning Torque: 
Solderability: 

Stator Base Material: 
Rotor Material: 
Ground Lug Material: 
Anode Terminal: 
Anode Electrode: 
Spring Material: 


Qualification Specifications 


Dimensions 


Type X31 
Fig. 2 


Stator Base 


Type X32 
Fig. 3 


7.0+0.3 


(.276+ .0 
7+0 


0.7+0.2 
(028 +. 008) 


Stator Base 


2.870. 
(.110 02)) 
rs 
Ground Lug // 


A MATSUSHITA ELECTRIC 


Less than 5.1pF -1400 + 800 


0.55 to 2.5 in-oz 

Conform to ELA STANDARD “‘Solderability Test Standard RS-178-A”’ 
Glass-Polyester resin 

Ceramic and silver electrode 

Brass, silver plated 

Nickel Silver 

Nickel Silver 

Beryllium copper, silver plated 


See page VII-12 


Spring 


Silver Electrode 


Ground Lead (Solder) 


Anode Terminal 


Plastic Washer_ 


Recommended Mounting Holes 


£0.1 
“| (.079* .004) 
—s 
3.910.12 


(.153 + .005, 


16.3410 


640 + .04)" 


Silver Electrode 


Ground Lead( Solder) 


12)-] 


Anode Terminal 


Plastic Washer 


3 .016+0.1 
ra 


: | (118.004) Recommended Mounting Holes 


*0.1 
Fe 6:1 


eer 


6.6+0.1 


; cae (.260* 00a) | 


0.5+0.1 
(.020 + .004) 


+ 
2.6+0.1 


#(.100 + .004} 


(.04 + .004) 

+ 028 

‘o12) 
0.25+0.05 
.002) 


L007} oo. 
(.04+ .004) 


Te 
eee! (LO 


(.153 22201 
(240 020) {.087 + .004) 
Se Unit: mm(inch) 


Fig. 3 


TRIMMER CAPACITORS 


Type-X40 


Type-X44 


Silver Electrode 


Ground Lead ( Solder) 


(.276 


16.3+1.0- 
(.640+ .04) 
-118+ .004) 


(.028-= 0081.3 ogmy’ 
0.740.2F |F0.5+0.1 


Plastic Washer 


Anode Terminal 


Ub, (020+ .004) 
—_— , ¥ 0.25++0.05 
aaa (.010+ .002) 
ery 


10+ .016) 


3.0¢ +0.1 
= 


0.50.1 
Silver Electrode 


Ground Lead (Solder) 
|+0.3 


10.2 
(.402.+ .012) 


(, 079+. 004 
-005) 
Ground Lug 250.05 (010+ .002) 


Spring 


(.176+ .004) 
+0.1 


+0. 
\aocaa 


3—2.36 +0.1 
(.090= .004) 
6.7 is 


Recommended Mounting Holes 


\_ Ground Lug 


Unit: mm (inch) 


Plastic Washer 


Spring 


2.840.5 Biouenes 


8.56 +0.1 
335+ .004 


8.0 max. (.315) 


Stator Base 


10 
Freq. (MHz) 


Vil-5 


3—2.,3¢ +0.1 
(.090-+ .004) 


Recommended Mounting Holes 


Unit: mm (inch) 


Fig. 5 


(at max. cap.) 
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TRIMMER CAPACITORS 


8mm?¢(.315") SERIES 


ECV-1ZW 60 ~ 70P 31, 32 


P31 Top adjustment P32 Top adjustment 
Straight anode terminal Bent anode terminal 


Electrical Specifications 


Insulation Resistance: 10,000 MQ min. at 250 VDC 
Withstanding Voltage: 500 VDC 
Operating Temp. Range: -55°C to + 85°C 
Working Voltage: 250 WVDC to + 85°C 
Type P31 


ECV-1ZW60P31 More than 60pF Less than 6.0pF -1400 + 800 : " 
ECV-1ZW70P31 | More than 70pF __Less than 6.0pF -1400 + 800 OT ae VERS!) EONS 


Type P32 


4 ECV-1ZW60P32 More than 60pF Less than 6.0pF -1400 + 800 é 
ECV-1ZW70P32 | More than 70pF | Less than 6.0pF -1400 + 800 PERI ahaa) CO EMET 


Mechanical Specifications: 


Turning Torque: 0.55 to 2.5 in-oz 
Solderability: Conform to EIA STANDARD “‘Solderability Test Standard RS-178-A”’ 
Stator Base Material: Forsterite ceramic 
Rotor Material: Ceramic and silver electrode 
Ground Lug Material: Brass, silver plated 
Anode Terminal: Brass, tin plated 
Anode Electrode: Brass 
Spring Material: Beryllium copper, silver plated 
Qualification Specifications ........ See page VII-12. 
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TRIMMER CAPACITORS 


Dimensions 


Type P31 


Silver Electrode 


8.0$ 


8. 
(.028: .008), 3 gg 


Plastic Washer 0.7+0.2 


8.7540 


5 
02) 


(.020 = .008) 
0.5%0.2 


6.6+0.1 
(.260 + .004) 
1.0+0.1(.04+ .004) 
079+ .004 


Recommended Mounting Holes 


Unit: mm(inch) 


Type P32 


Plastic Washer. 


Ground Lug 


Frequency— O Characteristics 


(at max. cap.) 


10 


Freq. (MHz) 


028+ .008 


Spring 
Silver Electrode —— 


Ground Lead( Solder) 


Anode Terminal 


6.10.14 
240 = . 004)| 


Recommended Mounting Holes 


Unit: mm(inch) 


Fig. 7 
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TRIMMER CAPACITORS 


* . . 
Teflon Trimmer Capacitors 
ECV-1TY10P14, 15, 16 


m Finely adjustable 
Linear capacitance change in twelve turns from 2.0 to 10.0 
pF. 

mw Unique structure 
PC board mounting and adjustable either from top or 
bottom. 

a Excellent temperature characteristics 
Usable continuously at 85°C 

m@ Superb characteristics in insulation, withstanding voltage 
and QO by the combination of Teflon and rigid mechanical 
design. ; 

a Linear temperature and capacitance curve and its complete 
resettability. 


Electrical Specifications 


Insulation Resistance: 10,000MQ2 min. at 250VDC 
Withstanding Voltage: 500VDC 

Operating Temp. Range: -25°C to +85°C 

Working Voltage: 250WVDC to +85°C 


4 14 
ECV-1TY10P - 1,000 min. at 10MHz 


ECV-1TY10P15 More than 10.0pF | Less than 2.0pF NPO +200 


ECV-1TY10P16 


300 min. at 1OOMHz 


Mechanical Specifications 


Turning Torque: 0.42 to 4.9 in-oz. 
Solderability: Conform to EIA STANDARD “Solderability Test Standard RS-178-A” 
Stator Base Material: Steatite ceramic 
Rotor Material: Brass, silver plated 
Ground Lug Material: Nickel silver 
Anode Terminal: Nickel silver 
Anode Electrode: Brass, silver plated 
Qualification Specifications ......... See page VII-12 


* Registered trademark of Du Pont. 
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TRIMMER CAPACITORS 


Dimensions 


Type P14 


OQ 


0.5(W) x 0.8(D) 


Unit: mm(inch) Type P15 


Ground Terminal 


Unit: mm{inch) 


G id Terminal 
0.5(W) x 0.8 (D) round Termina 


Se, j 
L7| 


Solder 


3.56201, 1387 004) 
2—1,74°0 ( 967" 902) 


~ RECOMMENDED MOUNTING HOLES 


Fig. 8 


2—1.7¢+0.05 (. 067+.002) 


RECOMMENDED MOUNTING HOLES. 


Fig. 9 


Type P16 Unit: mm (inch) 


(EN\ 


0.5(W) x 0.8(D) Ground Terminals 


NF A 
UZ 
Fi 


11.3405 
445+ .020) 


is iv, 


3.5620.1 (138.004) 


2 — 1.79+0.05 (.06 


+002) 


RECOMMENDED MOUNTING HOLES 


Ground Terminal 


Fig. 10 
Frequency-Q Characteristics 
ECV-1TY10P14, 15 & 16 
Q 
T 7 
| 10 100 
Freq. (MHz) 
Fig. 11 
VII-9 A MATSUSHITA ELECTRIC 


TRIMMER CAPACITORS 


Application Circuits 


Rotary Ceramic Trimmers 


AM/FM Radio Color TV 


O és ahi 
Quy ays 


; ff y 
a 
y =i Automobile Radio 
(| ae 
Pf 


Oscilloscope 


Transceiver 
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TRIMMER CAPACITORS 


Piston Type 
Teflon Trimmers 


Highly Stable Crystal Oscillator 
High Frequency Amplifier Circuit of Receivers Circuit 


ie: ned 


High Frequency Power Amplifier and Multiplier Circuit 


2SC908 480MHz 
160MHz 2SC741 280740 ER © |W 


Omw x 
S y¥ (<3) % (K) e 


TV Tu ner 
= 
O AGC 


O +Vcc 
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TRIMMER CAPACITORS 


Qualification Specifications 


Capacitance: When measured at room temperature (25°C 
+5°C) and by the substitution method with 2 terminals 
at frequency of 100 KHz., the minimum capacitance 
shall not be greater than that specified at minimum set- 
ting, and the maximum capacitance shall not be less 
than that specified at maximum setting. 


“Q" Factor: When measured at room temperature and a 
frequency for the respective style, the capacitor at ap- 
proximately maximum capacitance setting shall have a 
“Q" value not less than that indicated for the respective 
style. 


Insulation Resistance: The insulation resistance at ap- 
proximately maximum capacitance setting shall be 10 
gigaohms minimum at a temperature of 25°C+5°C, 
when measured at 250 volts DC in series with a protec- 
tive resistance not exceeding 1 megohm after no more 
than one minute application of the voltage. 


A MATSUSHITA ELECTRIC 


Vil—12 


Dielectric Strength: The capacitor, set at approximately 
maximum capacitance, shall withstand 500 VDC. be- 
tween terminals for 1 to 5 sec. 


Torque: At room temperature the torque required to 
start and maintain rotation of the rotor through one full 
turn shall be as indicated for the respective style. 


Withstanding Voltage at High Frequency: Withstanding 
voltage at high frequency shall be 30 volts RMS at 
100 MHz or 10 volts at 400 MHz. 


Soldering Operation: In practical soldering operation, 
the capacitor shall be dipped for 5 seconds max. in 
solder maintained at 260°C. 


Trimmer Rotor Position: All products are shipped set- 
ting the rotor at approximately maximum capacitance 
position. 


VARIABLE CAPACITORS 


Use 


FM/AM 
(NEO- 
AIRPOLY 
MD SERIES) 


FM/AM 
(NEO- 
AIRPOLY 
MX SERIES) 


Standard Dial 


Part Number Gang 
ECV-4MD34 4 
ECV-5MD34 5 
ECV-6MD34 6 
ECV-7MD34 7 


ECV-5MX25 5 


ECV-6MX34 6 
ECV-7MX34 7 


AM JIS a 
1650/515( KHz) 


AM Linear 
1650/515 (KHz) 


FM Linear 
91/75 (MHz) 


FM Linear 
87/109 (MHz) 


88 


Min. Cap. 
(pF) 


00 00 
oo 


10.0 


13 
9.0 


90 


Variable Cap. 
(pF) 


335.0 
18.8 


240 
122.5 
18.8 


337. 
18.8 


Standard Dial 


AM JIS 1a 
FM Linear 


AM Linear 
FM Linear 


Trim. Cap. 
(pF) 


12.0 


12.0 


5:3 6 7 8 10 12 14 16 


5.3 6 7 8 10 12 14 16 


76 


cE ESS RES GIN a ee ee 


106 


JIS 1a is equivalent to RTMASTANDARD CLASS B REC. 101 


Capacitance Variation Curve 


100 


(%) 


Variable Coeff 


@ 


| | 
| 
| | | 


20 25 30 40 50 60 70 


% Rotation 


80 


VIE 13 


A: Capacitance Linear 
B: Linear Frequency of FM Section 


C: JIS 1a 


Remarks Page 


VII-20 
Vil-21 
VII-22,23 
VII-24 


Cut plate 
AM osc. section 


VII-25 


VII-26 
Vil-27 


X 100KHz 


X 100KHz 


MHz 


MHz 


D: Linear Frequecny of AM OSC. Section 
E: Linear Frequency of AM RF. Section 


Notes. 


1. Capacitance at 100% ROT.=100% Vasiable Coeff. 
2. 180° = 100% ROT. 
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VARIABLE CAPACITORS 


Part Number Code 


eee = Le] ee isjlo] [Al 
Order of Capacity Insulator Number 


Supplement 


Classification 
T 


Capacity is identi- 
fied by two figures. 
The unit is 10pF. 


AM 2 
AM 3 or FM3 
FM 4 or 
AM 2 FM 2 
AM 2FM3 
AM 2FM4 
AM 3 FM 3 
AM 3 FM 4 


Number classifi- 
cation is made by 
running number of 
2 figures begin- 
ning with 11. 


Special construction and form 
are expressed by one letter, 
when necessary. 


Class Material Fixture 
A | Phenol! resin Screw 


Classification 


JIS Ja gang 
AM JIS 1a gang FM Linear B | Phenol resin PCB 
AM JIS 2a gang FM Linear P Ceramic PCB 


AM JIS 2ab Trackingless 
AM JIS 2ab Trackingless FM JIS 2b 
AM Linear FM Linear 


Organic Materials PCB 


Note: Phenolics is distinguished from organic 
materials. 


Cautions about use: 


1) Variable capacitors should be installed as far away from the speaker as possible. 
2) Protect against humidity and dust. 
Don’t keep variable capacitors in highly humid or dusty places because to do so will result in rough rotation, decrease of in- 
sulation resistance, drop of O factor and short-circuiting. 
3) Be careful in handling variable capacitors. 
If extra power or shock is applied to the shaft, the capacitance will change and tracking error will occur. 
4) The most important factor in a variable capacitor is the air gap between the rotor and the stator; be careful not to touch them. 
5) Installation of variable capacitor should be made carefully. 
If a small variable capacitor is installed with a large screwdriver, a fairly large amount of power is applied, sometimes deform- 
ing the frame and resulting in capacitance change. 


If installed by screw, a rubber washer of more than 1 mm(.039”’) thickness must be used between the chassis and the variable 


capacitor, and the tightening torque should be approximately 3kg-cm. 
We are in preparation to supply a rubber washer. 


6) Adjustment of the trimmer capacitor should be made carefully. 
If the trimmer capacitor is adjusted at its maximum capacitance (the screw fully closed), the characteristics of the mica de- 
crease due to temperature and humidity, resulting in a OQ factor decrease. 
Adjustment should be made with the screw opened about one full turn from the completely closed position. 
There should be a layer of air above the mica in order to improve the characteristics of the mica. 
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VARIABLE CAPACITORS 


Bushing part of our all models is cut. 


This is because of the adoption of a mechanized assembling process developed by our engineering. 
By cutting the bushing part of the front frame, mechanized assembling has become possible resulting in greatly improved productivi- 


ty and more stable quality. 
Our variable capacitors in all models are produced through this mechanized assembling process. 


Domestic patent, utility model: 3 items under application. 
Patented in USA, France, Taiwan and Patent pending in other 6 countries. 


Overseas patent: 


VIE 15 A MATSUSHITA ELECTRIC 


VARIABLE CAPACITORS 


oOo = 
+1 © 
eo 
oN 
© 9 


Knob Shaft 


Round Type 


A 
20 + 0.5 | (0.787 + 0.020) 


15 + 0.5 | (0.591 + 0.020) 


Flat Type (Single side cutting) 


18 Knurls @ 
90°+3° 


Gear Type 
A B c 
117+40.5 | 14.740.5|30+0.5 


Gear Ratio: 3:1 

Applicable Part No.: 
ECV-4MD34 ECV-5MD34 ECV-6MD34 
ECV-7MD34 
ECV-5MX25 ECV-6MX34 ECV-7MX34 
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NEO-AIRPOLY VARIABLE 
CAPACITOR,MD AND MX SERIES 


WHAT IS A NEO-AIRPOLY VARIABLE CAPACITOR ? 

—— Compact AM-FM variable capacitor with improved microphonic noise characteristics —— 

Due to the adoption of a low-pressure polyethylene film in the AM section, as a dielectric, the size of the AM seciton is half that of 
the conventional units which use air dielectric. 

Furthermore, stators are covered with a low-pressure polyethylene film to damp the vibration so that microphonic noise character- 
istics are greatly improved. 

In the FM section, air is used as a dielectric which obtains the highest O factor for the VHF band. 

Sufficient air gap between the stator and the rotor is designed for the best micranhonic noise characteristics and accurate capacity. 
Capacity tolerance is +0.3 pF. 

So, it is the most suitable for small sized, highly sensitive radios which need good microphonic noise characteristics. 


MX Series: Complete Linear Frequency of AM Section 
AM dial calibration becomes most precisely equal in measure when the OSC. band frequency ratio is 2.18. In practical application, 
band frequency ratios within 2.17 and 2.20 permits equal dial calibration. 


Electrostatic Noise: 
Although low pressure polyethylene film is used as a dielectric in the AM section, our particular preventive method can completely 


eliminate electrostatic noise. 


Common Impedance: 
Because of the perfect shielding and the use of an earth wiper in all sections, all problems, such as image characteristics, radiation 


and abnormal oscillation caused by common impedance, are eliminated. 


Frame Rigidness: 

Excellent dynamically designed frame structure, and high quality insulation material, and Premix (glass polyester resin) is adopted 
as a stator insulator. 

The frame, therefore, had a rigid structure which is not influenced by the shrinkage of pcb when it is mounted. 


Representative Specifications: 


(AM Section) (FM Section) 
i : 18.8 pF ‘ 
peda oney 36 pr} (MOSeries) TPE} MX Series) gg pp | (MD. MX Series) 
Variable Cap. Curve: Frequency linear type (MX Series) Frequency linear type (Freq. ratio is 1.24) 
JIS 1a (MD Series) Freq. ratio of 1.22 to 1.26 is almost regarded as a 
linear. 
Q: 500 min. at 10MHz and 50 pF position 200 min. at 100MHz and 10pF positon. 
Breakdown Voltage: 200 VAC at 60 Hz RMS 500 VAC at 60 Hz RMS 
Insulation Res.: 100 MQ min. at 100 VDC. 100 MQ min. at 100 VDC. 
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NEO-AIRPOLY VARIABLE CAPACITORS 


O Characteristics 
(AM) 


Position of VC :at 50pF ee of VC: at 10pF 
Temp: 20°C emp: 0° C 
Humidity : 65% Humidity: 65% 


—————EE 
10 50 90 100 10 
—+Frequency (MHz) ——~Frequency (MHz) 


Temperature Characteristics 


(AM) 


(pF) 


oO 
4 
© 
D 
Cc 
i] 
<4 
oO 
a 
o 
oO 


=25'20) S10 Sa 0 ee 6070 


=f 7-7 Temperature (°C) 


a =80ppm/°C 
Position of VC: 22pF (max. cap.) 


a@ =—170ppm/°C 
Position of VC:340pF (max. Cap.) 


Capacitance Change Rotation Torque 


——+Cap. Change AC (pF) 


200 


Wee 
f!00 


0 


Rotation Torque (G/cm) 


——Rotation (cycles) 


10,000 20,000 30,000 40,000 50,000 
Position of VC (AM): 340pF (max. cap. ) 


(FM): 22pF (max. cap.) —— Rotation (cycles) 


Guaranteed rotation is 30,000 cycles. Rotation speed is 10 cycles per minute. 
(One cycle is a rotation of 180°and back to O° again) 
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NEO-AIRPOLY VARIABLE CAPACITORS 


Comparison Test of Microphonic Noise Characteristics in Different Models 


Output voltage of a signal generator, no microphone noise at 120 dB 


pe 
120 NEO-AIRPOLY V.C. 
110 
AM-FM Poly. V.C. 

a 100 
= 
S 90 
n 
6 
up 80 
Ss 
= 70 AM-FM Small Air 
Al V.C. 
= 
fo} 

60 
50 


———> Freq. (MHz) 


To generate a non-modulated wave from a signal generator, this 
wave is received by a radio equipped with the test model. 
Adjust the trimmer capacitor of the radio set at the position of 
the received frequency to eliminate tracking error. 

Next, to read the output voltage of the signal generator when 
microphonic noise starts to generate while applying mechanical 
vibration to the radio. 

Repeat this test changing the oscillation frequency of the signal 
generator. 


Loop Antenna 
Signal 
Generator 


(2 feet) 


The plastic dust cover is available upon request for MD and MX series. 
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NEO-AIRPOLY VARIABLE CAPACITORS 


FM/AM 4 Gang(MD Series) 


ECV-4MD34 (340pF) 


= Compact and stable construction 
= Improved microphonic noise characteristics 


= Complete linear frequency of FM section 


Specifications 


Rotation (CW to decrease cap.) ...... 178° 42° Gear Drive: 528° + 6° 

Rotationilhorquez.ces a0 ns sun remnee + 72 ~ 360 gr-cm (1 ~ 5 oz-in) , 40 ~ 200 gr-cm (0.56 ~ 2.78 oz-in.) 
Breakdown Voltage (60 Hz RMS) .... 200 VAC (AM), 500 VAC (FM) 

Insulation Resistance (100 VDC) .... 100 MQ min. 


O (10 MHz and 50 pF position) AM ... 500 min. 
(100 MHz and 10 pF position) FM. . . 200 min. 


Stanclancnlsall cep cpswarciets’ ie atabs ce, Gita ees JIS 1a (AM), Linear (FM) 
MOICGANCE” 2 aie conte Se Ras ee AM OSC. (CA-2) + (1 pF + 1%), AM ANT. + (1 pF + 1%) 
FM OSC. (CF-2) + 0.3 pF, FM ANT. RF + 0.3 pF 
Minimum Capacitance ............ CA-1 & CA-2: 8.5 pF max., CF-1: 8.0 pF max., CF-2: 6.0 pF max. 
INGRTILRVEaNS ANG Gaia en ac e¥ ect aval Cae wires ve FM: 0.4 mm (0.0157”) 
Trimmer Cap. (with 2kg-cm tight) .... 12 pF min. 


*335.0 282.7 "201.0 175.2 127.3 | * 87.8 57.0 342 “25.4 17.8 | 5.8 | 0 
| inal See (+528 | | 
| 


+ | 
11.77 9.67 | * 7.70 | 5.85 4.11 " 3.25 2.45 0.90 0 


* 


Cap. (pF) | CF-1| « 49 | ‘+ 
¢F.2 ~ 18-80 | 16.28 12.84 


Dimensions x» marks show the check points of tolerances. 


Unit: mm (inch) 
Tap 


M3, PO.5 4Holes wee 410.5 | 5 max. 


Ss 
+H 
st 


(BO® 


F300 ; 3] 


Tap 
M3,P0.5 3Holes 


These positions of the plus terminals 
and ground lead for PCB mounting 
should be identical to this gauge. 


A MaTSusHITA ELECTRIC Vil-20 


NEO-AIRPOLY VARIABLE CAPACITORS 


FM/AM 5 Gang(MD Series) 


ECV-5MD34X (340pF) 


= Compact and stable construction 
® Improved microphonic noise characteristics 
= Complete linear frequency of FM section 


Specifications 

Rotation (CW to decrease Cap.) .........seeeeeeee 178° 42° Gear Drive: 528° + 5° 
ROTATION TORQUC® sscccacvesecavcarccyersuevavssuenevecues 72 ~ 360 gr-cm (1 ~ 5 oz-in) 40 ~ 200 gr-cm (0.56 ~ 2.78 oz-in) 
Breakdown Voltage (60 Hz RMS)..........++.. 200 VAC (AM), 500 VAC (FM) 
Insulation Resistance (100 VDC).............. 100 MQ min. 
Q (10 MHz and 50 pF position) AM .......... 500 min. 

(100 MHz and 10 pF position) FM ......... 200 min. 
LANG ALG DIAN) «cstxcaxcazcaceacvctesenceseaasnouretaceriee JIS 1a(AM), Linear (FM) 
WOIGKANGE: escedac2.sesesecevesesusstsarcnucone perce eee AM OSC. (CA-2) + (1 pF + 1%), AM ANT. + (1 pF + 1%) 

FM OSC. (CF-3) + 0.3 pF, FM ANT. RF + 0.3 pF 

Minimum Capacitance ...........ccccccccccceeeeeeeees CA-1 & CA-2: 8.5pF max., CF-1: 7.5pF max., CF-2: 8.5pF max., CF-3: 6.0pF max. 
NOMI AISATRIGADD io. sexes cvcctcacdesenccupecessveranesseae FM: 0.4mm (0.0157’’) 
Trimmer Cap. (with 2kg-cm tight) ............. 12 pF min. 


Variable : T 
Cap. (pF) 70° 585 4.11 * 3.25 2.45 0.90 0 


«x marks show the check points of tolerances. 


Dimensions 


Unit: mm (inch) 


2 max 27 
ilies ~ 

ry a f 

S| 3G ; | 3.7 
a N of ogee [2B in 
£ = aE A 
ES) as ain 

Tap M3, PO.5, 
3 Holes 
40 


ae! 
(1.949) 


These positions of the plus terminals 
and ground lead for PCB mounting 
should be identical to this gauge. 


Dust cover is available on request. 


Vvul-21 A MATSUSHITA ELECTRIC 


NEO-AIRPOLY VARIABLE CAPACITORS 


FM/AM 6 Gang(MD Series) 


ECV-6MD34X (340pF) 
Type 12 & 13 (AM 2/FM 4) 


® Compact and stable construction 
= Improved microphonic noise characteristics 
= Complete linear frequency of FM section 


Specifications 


Rotation (CW to decrease Cap.) ..e.cceseeseeeee 178° + 2° Gear Drive: 528° + 6° 

ROtation ROkGUemrcsccss sehr tvectasncxossnvctuve 72 ~ 360 gr-cm (1 ~ 5 oz-in), 40 ~ 250 gr-cm (0.55 ~ 3.47 oz-in) 

Breakdown Voltage (60 Hz RMS) ............+. 200 VAC (AM), 500 VAC (FM) 

Insulation Resistance (100 VDC) ............... 100 MQ min. 

Q (10 MHz and 50 pF position) AM........... 500 min. 

(100 MHz and 10 pF position) FM ......... 200 min. 

Standard Dial: gas seecwseivsckGusasacsvsveavevswiaceveneuis JIS 1a (AM), Linear (FM) 

MOlBVaING westerstecordeaatecvaazavestapasuvastenaxenasanie AM OSC. (CA-2) + (1 pF + 1%), AM ANT. +(1 pF + 1%) 
FM OSC. (CF-4) + 0.3 pF, FM ANT. RF + 0.3 pF 

MinimMuh Capachtance: «..cccececesscosssssrcccssscsves CA-1 & CA-2: 8.5pF max., CF-1: 7.5pF max., CF-2 & CF-3: 8.5pF max., CF-4: 6.0pF 
max. 

Nominal: Air Gap wessssccvuccerscsecacesscsssesccaseovens FM: 0.4 mm (0.0157”) 

Trimmer Cap. (with 2kg-cm tight) ............. 12 pF min. 


| 282.7 en -*201.0 176;2. |, 127.3' | * 87.8 


Variable Sst 
Cap. (pF) | CF-1 
| CF-2 
| CF-3 
CF-4 | 


16.28 13.97 * 12.84 67 * 7.70 | 5.85 


« marks show the check points of tolerances. 
Dimensions 


Unit: mm (inch) 


+0.5 (1.445) 
: 405 


These positions of the plus terminals 
and ground lead for PCB mounting 
should be identical to this gauge. 


A MatTsusHITA ELECTRIC VII-22 


NEO-AIRPOLY VARIABLE CAPACITORS 


ECV-6MD34X (340pF) 
Type 52 & 53 (AM3/FM3) 


= Compact and stable construction 
= Improved microphonic noise characteristics 
= Complete linear frequency of FM section 


Rotation (CW to decrease Cap.) ......sseseeeee 178° + 2° Gear Drive: 528° + 6° 
Rotatlon VOrdueu- csc ncienaeee ees 72 ~ 360 gr-cm (1 ~ 5 0z-in), 40 ~ 250 gr-cm (0.55 ~ 3.47 oz-in) 
Breakdown Voltage (60 Hz RMS) .............. 200 VAC (AM), 500 VAC (FM) 
Insulation Resistance (100 VDC) ............... 100 MQ min. 
Q (10 MHz and 50 pF position) AM. ........... 500 min. 
(100 MHz and 10 pF position) FM ......... 200 min. 
Standard Dial vives sascssrsvesveaversanctavpntvencvevaas JIS1a (AM), Linear (FM) 
VOlerance? xczecessavecddvevscsnceensmeaneee AM OSC. (CA-3) + (1 pF + 1%), AM ANT. + (1 pF + 1%) 
FM OSC. (CF-3) + 0.3 pF, FM ANT. RF + 0.3 pF 
Minintum Capacitance ...........sscccccssssssssssees CA-1,CA-2 & CA-3: 8.5pF max., CF-1: 7.5pF max., CF-2: 8.5pF max., CF-3: 6.0pF 
max. 
Nominal: Ait Gap sessescicsssssisssesteatesssssecers s. FM: 0.4mm (0.0157”) 
Trimmer Cap. (with 2kg-cm tight) ............ 12 pF min. 
Rotation (%) 100 90 80 75 70 60 50 40 35 25 20 | 10 |o 
| CA2 *335,0 | 282-7 | 227-5 | *201.0 | 175.2 | 127.3 | * 87.8 | 57.0 | 34:2 | *25:4 | 4738 | 5:8 | 0 
Variable | CA-3 | | 
| Cap. (PF) “Ge 
ane * 18.80} 16.28) 13.97 | * 12.84 11.77 9.67| * 7.70| 5.85| 4.11| * 3.25] 2.45/0.90/0 
F-3 


* marks show the check points of tolerances. 


Unit: mm (inch) 


(1.445) 
+0.5 


3.5205 


5h 
Tap M3, PO.5 


3 Holes 


CF-2 


These positions of the plus terminals 
and ground lead for PCB mounting 
should be identical to this gauge. 


Vil-23 A MATSUSHITA ELECTRIC 


NEO-AIRPOLY VARIABLE CAPACITORS 


FM/AM 7 Gang(MD Series) 


ECV-7MD34X (340pF) 


® Compact and stable construction 
@ Improved microphonic noise characteristics 
8 Complete linear frequency of FM section 


Specifications 


Rotation (CW to decrease Cap.) ......ssesceseeees 178° £2? Gear Drive: 528° +6° 

RGtatlOh OnQU EN p.csess-covaracevescsssvestesivsens 72 ~ 360 gr-cm (1 ~ 5 oz-in), 40 ~ 250 gr-cm (0.55 ~ 3.47 oz-in) 

Breakdown Voltage (60Hz RMS) ................ 200 VAC (AM), 500 VAC (FM) 

Insulation Resistance (100 VDC) ..........00... 100 MQ min. 

Q (10 MHz and 50pF position) AM .......... 500 min. 

(100 MHz and 10pF position)FM .......... 200 min. 

Standard! Dial cctv suscicntocvseerssciecdescscvsneoseovews JIS 1a (AM), Linear (FM) 

MNO GNA COc.sceseteesansccevetocescieete toteeecseatceeemantecs AM OSC. (CA-3)+(1pF +1%), AM ANT. +(1 pF +1%) 
FM OSC. (CF-4)+0.3pF, FM ANT.RF +0.3 pF 

Minimum Capacitance ............cccceeeeeeeseeeees CA-1, CA-2 & CA-3: 8.5pF max., CF-1: 7.5pF max., CF-2 & CF-3: 8.5pF max. 
CF-4: 6.0pF max. 

Nominal Alt Gap. nc. cceserctaestsctrersccisneaccsseves FM: 0.4 mm (0.0157’’) 

Trimmer Cap. (with 2kg-cm tight)................ 12 pF min. 


Variable 
Cap. (pF) 


Dimensions 


CF-2 CF-3 
CA-2\ CA-3 CF-4 


at Wien! lad [ical 1) 
oe ee 
a wie ote 


These positions of the plus terminals 
and ground lead for PCB mounting 
should be identical to this gauge. 


A MATSUSHITA ELECTRIC VIL-24 


NEO-AIRPOLY VARIABLE CAPACITORS 


FM/AM 5 Gang(MX Series) 


ECV-5MX25X (250pF) 


® Compact and stable construction 
® Improved microphonic noise characteristics 


® Complete linear frequency of AM and FM sections 


Specifications 


Rotation (CW to decrease cap.) .........:..000 
Rotation: Norge: asisissascoseccannpessavseconseretees 
Breakdown Voltage (60 Hz RMS) ................ 
Insulation Resistance (100 VDC) ................. 
Q (10 MHz and 50pF position) AM ............. 

(100 MHz and 10pF position) FM ........... 
Standard! Dial siccscssivsevn col sssscsssorteeneee ree 
POIGKANCE: coi ves acscecccecescascenseceuserelobtcesvseyeveseene 


Minimum Capacitance: <...ccccccc.ccsececevsecnsssotees 
NGmminall AIGA: cox. scsccavevcousestvangesteacncsvests 
Trimmer Cap. (with 2kg-cm tight) ............... 
Band Frequency Ratio ...........ccccssssssssseeeeeees 


178° +2° — Gear Drive: 528° + 6° 

72~360 gr-cm (1~5 oz-in) 40~200 gr-cm (0.56~2.78 oz-in) 
200 VAC (AM), 500 VAC (FM) 

100 MQ min. 

500 min. 

200 min. 

Linear: AM & FM 

AM OSC. (CA-2) + (1 pF + 1%), AM ANT. + (1 pF + 1%) 

FM OSC. (CF-3) + 0.3 pF, FM ANT. RF + 0.3 pF 

CA-1 & CA-2: 10 pF max., CF-1, CF-2: 8.0pF max., CF-3: 7.0pF max. 
FM: 0.4mm (0.0157”) 

12 pF min. 

AM 2.18, FM 1.24 


"15.2 |*11.9 


Variable 


13.7 ("10.9 


Cap. (pF) | 


Dimensions 


max 


4.11|* 3.25| 2.45| 0.90| 0 


* marks show the check points of tolerances. 


Unit: mm (inch) 


mri" ie 
Sime min ie These positions of the plus terminals 
and ground lead for PCB mounting 


should be identical to this gauge. 


VIE-25 A MATSUSHITA ELECTRIC 


NEO-AIRPOLY VARIABLE CAPACITORS 


FM/AM 6 Gang(MX Series) 


ECV-6MX34X (340pF) 
Type 12 & 13 (AM 2/FM 4) 
® Compact and stable construction 


® Improved microphonic noise characteristics 
= Complete linear frequency of AM and FM sections 


Specifications 
Rotation (CW to decrease cap.) ............+. (78 22 Gear Drive: 528° + 6° 
Rotation Tonge. t.cis ss cesecasestetrcurstecteeces: 72 ~ 360 gr-cm (1 ~ 5 oz-in), 40 ~ 250 gr-cm (0.55 ~ 3.47 oz-in) 
Breakdown Voltage (60 Hz RMS)........... 200 VAC (AM), 500 VAC (FM) 
Insulation Resistance (100 VDC)............ 100 MQ min. 


Q (10 MHz and 50 pF position) AM ....... 500 min. 
(100 MHz and 10 pF position) FM...... 200 min. 


S tanclanc iD all sc2etess esa een sarebseceessencoaeueses Linear: AM & FM 
ol Fol [ele tle eeepee econ creer ena er eer eee AM OSC. (CA-2) + (1 pF +1%), AM ANT. + (1 pF + 1%) 
FM OSC. (CF-4) + 0.3 pF, FM ANT. RF +0.3 pF 
Minimum Capacitance .................:c0eee CA-1&CA-2: 13 pF max, CF-1, CF-2 & CF-3: 8.0 pF max., CF-4: 6.0 pF max. 
NoiminalAiraGap! .22.2c2sccnsetearc rect. FM: 0.4 mm (0.0157”) 
Trimmer Cap. (with 2kg-cm tight) .......... 12 pF min. 
Band Frequency Ratio ............c::sseseeeeees AM 2.18, FM 1.24 


Rotation (%) 70 | 60 


= 


CA-1 A e 
; CA-2 ‘ ; : 4 \96.9 67.6 
Variable | 

Cap. (pF) | cr-4 
CF-2 s 
CF-3 F é : : WAT |) 967 7.70 
CF-4 


* Marks show the check point of telerances. 
Dimensions 


Unit: mm (inch) 
405 (1.752) 
age 44. 


3 Holes 
ap 1 CAGE Zoe ces cre 


These positions of the plus terminals 
and ground lead for PCB mounting 
should be identical to this gauge. 


A MATSUSHITA ELECTRIC VII—26 


NEO-AIRPOLY VARIABLE CAPACITORS 


eR eR 0 A ees 


FM/AM 7 


ECV-7MX34X 


® Compact and stable construction 
® Improved microphonic noise characteristics 
= Complete linear frequency of AM and FM sections 


Specifications 


Rotation (CW to decrease cap.) .............. (Waste oem Gear Drive: 528° + 6° 
ROtation: TOLQue: csvscssisscssereeseserescavexacasece 72~360 gr-cm (1~5 oz-in), 40 ~ 250 gr-cm (0.55 ~3.47 oz-in) 
Breakdown Voltage (G0Hz RMS)............ 200 VAC (AM), 500 VAC (FM) 
Insulation Resistance (100 VDC) ............ 100 MQ. min. 
Q (10 MHz and 50pF position) AM ........ 500 min. 
(100 MHz and 10pF position) FM ...... 200 min. 
Stantlatid! Dial cssrsscucetls;esesecsass, pasecee tees Linear: AM & FM 
PROLENAICE ssc .xencs 5 eeomenescce, cre ee AM OSC. (CA-3) + (1pF +1%), AM ANT. + (1 pF + 1%) 
FM OSC. (CF-4) + 0.3 pF, FM ANT. RF + 0.3 pF 
Minimum Capacitance .............ccceeeeeeeeeeeee CA-1, CA-2 & CA-3: 13pF max., CF-1, CF-2 & CF-3: 8.0pF max. 
CF-4: 6.0pF max. 
Nomitial Ait Gap a: as.08 0.0 se ceasveees FM: 0.4mm (0.0157’’) 
Trimmer Cap. (with 2 kg-cm tight) ......... 12 pF min. 
Band Frequency Ratio ...............s:00000000e AM 2.18, FM 1.24 
Rotation (%) 100 90 80 76 | Jo" | 6604050 | Aa”) (36° 1 as | 20 10 | O° 
meee <1 RR eel a mans | | 
| CA-2 | *337:0) 1 219.0 | 14015. | 7116.4 |:96:9 167.6. | "47.1 |32:2' (20:9 | 16:3 |12.38°) 4.7 | 0 | 
Variable CAS | | | | 8 
Cap. (pF) | CF-1 | | | | 
| ihe | * 18.80| 16.28] 13.97|* 12.84] 11.77] 9.67|* 7.70| 5.85| 4.11| * 3.25| 2.45|0.90/0 
| CF-4 | | | L Sad Dee | 
Dimensions *Marks show the check point of tolerance. 


Unit: mm (inch) 


+05_, | | 
50 Sears 4 Tap M3, PO.5/ k ; | 
(xB a) 456 | | 3 Holes i 237) | | \ 
: : | Ht | 
i : — 49 | 
im Z —— 55.64 

a8 = a 
ca C1] = Gao k Woes zi 

os Zag Tea eed Sores 

44. +05 
Bee These positions of the plug terminals 


and ground lead for PCB mounting 
should be identical to this gauge. 


VIL-27 A MATSUSHITA ELECTRIC 


VI. PIEZOELECTRIC CERAMIC 
APPLICATION 


QUICK REFENEDCEIGTIOE ssiecsiassconisictcaecesersoeeiowensteay ss. Teess VIU-1 
Piezoclecthic GeramiciMatetlal ..c0.cccdsceccccsseocurbiadeeensseanwesesece sa VIlL-2 
Reed) Filters te ecrwocenteccsirs duacen a= anosecotassvunseeenenep isameenienes arm snwiaes VItl4 
GeramMic @sciatOtse cents .cactevssrinecsxseevcderucevretuderarsedsesmeecsstate VII-20 
Ultrasonic GarameiwreroplnOnes: <5. cs csssdcsdodeanwcaewereascaciacseacues VIIL-23 
GORAMTICIRIGK MB ETEMNe TA Uhl og, os icin aso zh a vnc settee teeta ben eeseans VIIL-30 


Ultrasonic Transducers 


QUICK REFERENCE GUIDE 


Reed Filters 


Type Center Frequency Bandwidth Selectivity Page 
R15E 502.5~1147.5 Hz 1.7Hz min. at 3dB 22.5dB min. at +15Hz 
ze he : Voltage Attenuation at Adjacent VIII-9 
R15C 288.5~1433.4Hz 1.3~5.0Hz min. at 3dB Nominal Frequency: 22.5dB min. 
R1 502.5~1597.5Hz 1.7Hz min. at 3dB 20dB min. VIll-11 
EFM R2 412.5~1147.5Hz 3.0 to 6.5Hz min. at 6dB 25dB min. VIlI-13 
03 412.5~1147.5Hz — — VI-15 
R4 502.5~1147.5Hz 1.6Hz min. at 3dB 19dB min. VII-16 
R5 502.5~1147.5Hz 1.6Hz min. at 3dB 19dB min. VIII-18 
R6 997.5~1912.5Hz 1.7Hz min: at 3dB 20dB min. VIII-19 
Ceramic Oscillators 
Type Frequency Power Supply Output Voltage Page 
EFO 3.0~80kHz 5.4~12VDC 0.4 and 0.6(Vrms) min. VIlI-20 
Ultrasonic Ceramic Microphones 
Type Center Frequency Bandwidth Sensitivity Page 
+ . . 
EFR _ VE1-OkHz (Transmitter) | 3 5kHz min, at -73dB/Volt/ corse Ye apr init Vill-23 
40+1.0kHz (Receiver) volt/uBar -70dB/Volt/uBar min. 
Ceramic Pickup Elements 
Type Capacitance Capacitance Tolerance Construction Page 
i oy +25, +40 Series, Series with metal layer , ’ 
EVE sini ca *20%, 90% 19% Single, Parallel A, Parallel B ee 
EPB (Special use) Please ask us whether the requested capacitance is Plate, Disc VIII-35 
available. 
Ultrasonic Transducers 
Type Frequency Capacitance Electrodes Page 
EFE Please ask us whether the requested frequency and capacitance Split, Overall, Side, Plane VII-36 


are available. 


*This chart is intended to serve as a guide only. 


VIlI—1 A MATSUSHITA ELECTRIC 


PIEZOELECTRIC CERAMIC MATERIALS 


Piezoelectric ceramic material is widely utilized in various 
electronic fields as electrical-mechanical energy conversion 
elements and oscillation elements. 

As conversion elements, its application range covers 1) 
measuring equipment, 2) sonic conversion devices, 3) 
ultrasonic wave transducers, 4) high voltage generators and 
others, and as oscillation elements, 1) piezoelectric oscilla- 
tors, 2) coupling oscillators, 3) mechanical filters, 4) delay 
lines. Piezoelectric ceramic material is expected to open 
further application fields in future. 

Matsushita Electric has developed and marketed various 
types of piezoelectric ceramic material and its application, 
all of which are characterized by a large electro-mechanical 
coupling coefficient, a high mechanical quality factor OM, 
a large dielectric constant and stability over a wide tem- 
perature range. Main ingredients are Pb(Mg/sNb%)O3, 
PbTiO; and PbZrO3, whose composition varies with its 
application, being converted with metal oxide additives to 
Pb(M%Nb%)03 (M=a dyad). Quite different from conven- 
tional solid solution such as BaTiO3 and binary PbTiO3- 
PbZrO3, Matsushita’s ternary PCM can easily provide the 
performance ideal for each different application. 

The basic performance of typical types of material is 
described below. 

PCM-5 ceramic has large voltage constant (933), dielectric 
constant and high durability against mechanical shocks and 
vibrations, and thereby is most suitable for gas igniters and 
pickup elements. It has a high Curie point of 325°C, 
providing highly stable characteristics in the temperature 
range higher than an ordinal room ambient. From stand- 
points of large dielectric constant, PCM-52 is also recom- 
mendable for the same application. 

PCM-71 ceramic material exhibits extremely large mechani- 
cal quality factor QM, enduring such long-term and large- 
power oscillation as required in ultrasonic resonators. It is, 
therefore, most suitable as ultrasonic oscillation elements 
of sonars. Also suitable material is PCM-9, which has a 
smaller temperature dependency of dielectric constant, 
ensuring higher performance. PCM-32 of high QM is also 
available. 


Dielectric Constant K 


POM 71K , 
100 


200 
Temperature (‘C) 


Fig. 1 Temperature Dependence of 
K and Kp of PCM Ceramics 


A MATSUSHITA ELECTRIC 


Planar Coupling Coefficient Kp (%) 


VIll—2 


cocee OOOO. 
@eeeee | 
=——— 


cCoCcocdc 


PCM-33A is featured by its large dielectric constant and 
electromechanical coupling coefficient and small OM, being 
most ideal for pickup elements. When far larger dielectric 
constant than this type is required, PCM-34 anc PCM-36 
are also available. 

PCM-18 exhibits excellent stability of resonant frequency 
either against temperature change or over a long operation 
period of time, being equivalent to the stability of crystal. 
Thereby, PCM-18 is most suitable for ceramic filters. If 
thickness mode is taken into consideration as high fre- 
quency filters, PCM-65 is recommendable. 

Abovementioned types are only typical examples on 
market from Matsushita, and any other material composi- 
tion specified to conform to every application is available 
upon request. 
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Fig. 2. Aging Characteristics of Resonant 
Frequency (fr), Dielectric Con- 
stant (K) and Planar Coupling 
Coefficient (kp) of PCM-18 


PIEZOELECTRIC CERAMIC MATERIALS 


Table 1 Properties of PCM Ceramics 


PCM-33A 


0.66 
0.39 
0.71 


-262 
572 
-9.1 
23:7. 


3200 
1.70 


1960 


75 | 1900 


Units 
Coupling Coefficients...K...dimensionless, Piezoelectric Constants ...d ... meters/volts, g...volt-meters/newton, 


Frequency Constant ..... N ... cps-meters, Elastic Modulus..... vs, ... Newton/meter”, Density ..... kg/meter®, 
Dissipation Factor ..... %. 
Explanation of Crystal Axes 
Piezoelectric ceramic is comprised of small crystals. Polarization, applying high electrostatic energy to both ends of ele- 
ments, is needed to create piezoelectricity. The direction in which polarization voltage is applied is 3 and the rectangular 
directions as to it are 1 and 2; hence, K33 indicates electro-mechanical coupling coefficient of the same direction to polari- 


zation. 


d33, 933, k33 


d3i, 931, k31 


d31, 931, kp 


d33, 933, K33 


dis, 915, Kis 


VIU—3 MATSUSHITA ELECTRIC 


REED FILTERS 


A read filter is an electro-mechanical filter consisting mainly 
of a tuning fork and piezoelectric elements adhered on the 
fork. It works as a high selectivity filter or transmitter in 
the range of audible frequency. 


LE, 
Features b 
The most important feature of our reed filter lies in the We 
invention that makes a tuning fork and its support a single =< 8 
part, resulting in excellent strength and stability against mas 
shock and vibration. ed 
% 
™ High Q(200~1,000) and high selectivity because of 
utilizing mechanical vibration + , 
a 


Remarkably long life due to contact-free construction 
Stable against aging and environmental changes 

Both a line of filters with constant bandwidth and 
selectivity and those having constant O are available. 
The miniature size reed filter (EFM-R15) included 


Internal Construction 


Application 
— => Tuning Fork 

Pocket paging receivers and transmitters 

Citizen-band transceivers 

Telephones answering equipment 

Traffic signal control systems 

Automatic control equipment 

Radio telemeters and telecontrols 

Other inter-communication systems 


Terminal 


Type EFM-R15 


Receiver Circuit Oscillator Circuit 


REED FILTER 
REED FILTER 


A MatTSsusHITA ELECTRIC VIlI—4 


Piezoelectric 


Element SS 


Terminal Base 


/ 


were 9234 


4 gi9z08u-wis WV 


wastlad OF7¥ 


asoz9Su-wis W 


+ 


y 287 


Support — 


Type EFM-R4 


+ 


2) 4P@Y-WII 
y311d 0338 


ST | 


| 


¥ 


—V onset 
Y-WIF 


Terminal Plate 


Terminal 


+B 


Output 


REED FILTERS 


General Ratings 


Center Frequency 

Oscillating Frequency 

Voltage Attenuation at 
Center of Bandwidth 

Bandwidth (-3dB) Selectivity 


Filters shall be tested at 23+2°C in accor- 
dance with the rated measuring circuit. 


To meet the specified value 

Center frequency and oscillating fre- 
quency is specified in the standard 
frequency table. 


Temperature 
Characteristics 


Filters shall be tested in accordance with 
the specified measuring circuit after being 
stored in the specified chamber for more 
than 30 minutes. Ambient temperature 


_ of the measuring circuit should be 23+2°C. 


To meet the specified value 


Vibration Stability 


Filters shall be measured in accordance 
with the specified measuring circuit after 
being subjected to the following vibration: 
Amplitude 1.5mm(.06”) 
Vibration Freq. 10~55Hz 
1 minute 
Direction 3 perpendicular 
directions 
Time 1 hour per one 


direction (total 3 hours) 


To meet the specified value 


Shock Stability 


Filters shall be measured in accordance 
with the specified measuring circuit one 
hour after application of the following 
shocks. 
Acceleration 50G 
Time per shock 5~9msec. 
Direction 6 perpendicular 
directions 
Time 3 times per direction 
(total 18 times) 


To meet the specified value 


Humidity 


Standard Frequency Table A 


Standard Frequency Table B 


After being subjected to 90~95%RH at 
40+2°C for 100 hours and left at room 
temperature for 1 hour, filters shall be 
measured in accordance with the specified 
measuring circuit. 
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To meet the specified value 
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REED FILTERS 


Typical Characteirstics 


Temperature Characteristics 


(EFM-R1 D, EFM-R4A, EFM-RSD) 


EFM-R6A, EFM-R15E 


Frequency 


EFM-03F 


EFM-R2 


a--x--- 5 -10°C 
—e— +> 25re 
—-e- - 60°C 

fo= 1012:5Hz 


(Hz) -15) -10)-5 
Frequency (Hz) 


Change of oscillating frequency (Hz) 


Temperature (°C 


Change of Attenuation 
at Center Freq. (dB) 


Continuous Operating Test [1] (E 


100 300 600 1000 
Time (hours) 


Change of Center 
Freq. (Hz) 


100 300 600 1000 
Time (hours) 


FM-R4A) 


—?!at70°C, : at room temperature 
Input voltage: 7.0 Vrms, Nominal frequency: 997.5 Hz 


Change of Attenuation 
at Center Freq. (dB) 


A MATSUSHITA ELECTRIC 


10% 2 
Time (hours) 


Change of Center 


N 
a, 
fey 
© 
2 
uw 


Time (hours) 


REED FILTERS 


a ea a 


Continuous Operating Test [2] (EFM-R15E) 


Input voltage 30Vrms, repeating ‘on’ and ‘off’ at intervals of 0.5sec. 
Nominal frequency: 832.5Hz 


Center frequency 


Insertion loss 


Change of center 
frequency (Hz) 


10% 2 
Time (hours) 


Change of Attenuation at 


Center Freq. (dB) 


Drop Test (EFM-R4A) Aging Test 


(Onto the concrete floor, ten times) 
: Center frequency 
-—---— : Attenuation at Center Freq. 


—— ¢ 0 
e eo 9 "© e 
——— OE ———— 


) fo=997.5Hz 


5 103 


Change of center 
frequency (Hz) 
Change of center 
frequency (Hz) 


Time (hours) 


Change of Attenuation 
at Center Frea. (dB) 


‘Heiaht (cm) 


Rise Time/Fall Time (EFM-R15) Phase Characteristics (EFM-R15E) 


ILD Pe Nominal frequency Fo=832.5Hz 
/ 100% Y : 
/ "YY YL = ae 


Oy iY Y WHEE 
i: 
ar ities | Tieton 


Bandwidth at -3dB: 2.5Hz i 7 =2 oO 2 
Rise time: 160msec. 
Fall time: 170msec. 


Phase 
Characteristics 


Proceed of phase 
Voltage attenuation (dB) 


Frequency (Hz) 


Change of Characteristics Owing to Input Signal Voltage (EFM-R4A) 


Insertion loss 


Bandwidth 


Center frequency | 
-_——— - OO _ -  -  -- 


3 
= 
S) 


Change of bandwidth at -3dB(H7) 


Change of center frequency (H7) 


0.5 1 


Input signal voltage (Vrms) 
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REED FILTERS 


Change of Characteristics Owing to Input/Output Impedance (EFM-R4A) 


(a) Input impedance 


pon 


100k22 


Bandwidth 


Center frequency 2 
ee —— 


fo= 1057.5Hz 


Change of bandwidth at -3dB(Hz) 
Change of center frequency (Hz) 


Change of insertion loss(dB) 


4 eet Sen Se 
102 


5 
input resistance (kQ) 


(b) Output impedance 
100k&2 


Bandwidth 
a ae eel 


f Center frequency 
ee ee 


Change of center frequency (Hz) 


fo = 1057.5Hz 


Change of bandwidth at -3dB(Hz) 
Change of insertion loss(dB) 


Load resistance (KQ) 


Suggestions for Handling 


q 


Shock 


Because the reed filter has a vibration part in it, care should be taken not to apply strong shock. 


. Higher Harmonic Vibration 


Because high spurious vibration is driven, higher harmonic vibration should be attenuated by a low pass filter circuit. 
Input Voltage and Input/Output Impedance 

Characteristics will change in accordance with input voltage and input/output impedance. If conditions of the circuit used 
are extremely different from standard, special reed filters should be used. 


. Oscillating frequency is changed by the phase of feed back roop of circuit, so standard circuits or reed filters in which 


frequencies are adjusted to match the circuit should be used. 


. Application of Direct Current Voltage 


There is the possibility of deterioration of the insulation resistance when applying direct current for long years. Care should be 
taken not to apply direct current by using capacitors in the circuit. 


Part Number Code 


— 


a 


Fhe I-LJ LILILIL| ele 


Common Code Type Frequency Frequency Suffix 
Unit (Hz) 
; Example: EFM-R1012C4A 
For reception use 
Type: EFM-R4A 
For transmission use Frequency: 1012.5 Hz 
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REED FILTERS 


Type ee ie wert 


Features 


® Miniature size and light weight (typically 1g) 

® Constant bandwidth and selectivity regardless of center fre- 
quency (EFM-R15E) 

= Bandwidth is constant in EFM-R15C regardless of center 
frequency. 


Application 


® Individual selective call systems such as bell boy systems 
® Pocketable wireless apparatus 


Dimensions Measuring Circuit 


ttenuator 
ail 
2 


ae 


Voltmeter 
4 Input Impedance 
7 3MQ min. 
Reed | Fiiter 35pF max 


re 
| ae aa 

Oscillator Altenuation of the reed filter (L) = 20Log, 5-F -— 20(dB) 
EFM-R1SE: Ein ~ 1.0Vrms +0.02 ae 
EFM-R15C: Ein = 2.0Vrms +0.1 


a el 


(.157 + .020) (.747 + .020) 


0.5¢(.020 + .004) 


+0.1 : 
4.0". 187 + .004) Unit: mm (inch) 


Specifications (EFM-R15E) 


3.0Vrms 
502.5~1,147.5Hz (Refer to the standard frequency 
table A) 


4 +2dB 


1.7Hz min. 


22.5dB min. (Input voltage: OdB) 


Voltage attenuation L shall be as follows 
between 5 C(41°F) and 40°C(104°F): 
(a) at nominal frequency 
1<L< 8B 
(b) at nominal frequency +15Hz 
L> 22.5dB 


To meet the value of 6—(a) and (b) 
Same as above 


Same as above 
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REED FILTERS 


Specifications (EFM-R15C) 


— 3.0Vrms 
288.5~1,433.4Hz (Refer to the standard frequency table B) 
+0.08% 


Center Frequency Voltage Attenuation 
dB 


(Hz) 
288.5~ 349.0 1.0~8.5 
358.6~1,092.4 1.0~8.0 
1,122.5~1,433:4 -1.0~8.0 


Center Frequency (Hz) Bandwidth (Hz) 
5~ 349.0 1.3 min. 
399.8 1.5 min. 
496.8 1.7 min. 
584.8 2.0 min. 
707.3 2.5 min. 
855.5 3.0 min. 
3.5 min. 
4.0 min. 
1251.4~1,321.2 4.5 min. 
1,357.6~1,433.4 5.0 min. 


Center Frequency (Hz) Voltage Attenuation (dB) 
288.5~ 349.0 23.5 min. 
358.6~1,433.4 22.5 min. 


Voltage attenuation shall be as follows between -10°C and 45°C(14° to113° F). 
(a) at nominal frequency +0.2Hz: 
Center frequency (Hz) Voltage attenuation (dB) 
288.5~ 349.9 110-13 
358.6~1,092.4 1.0~10.0 
1,122.5~1,433.4 0~10.0 
(b) at adjacent nominal frequency: 
Center frequency (Hz) Voltage attenuation (dB) 
288.5~ 349.0 3.5 min. 
358.6~1,433.4 22.5 min. 


To meet the value of 7 — (a) and (b) 
Same as above 


Same as above 


Frequency Characteristics 


(EFM-R15C) (EFM-R15E) 


F, =928.1Hz 
Bw= 3.70Hz 


Attenuation (dB) 


Attenuation (dB) 


F, = 288.5Hz 
Bw= 1.40Hz 


Fy: Nominal Frequency 
Bw: Bandwidth (-3dB) 


ots Sere 30-25-2015 -10 5-0 +S 10 15 20 25 30 
40. -<80 -20 =10 (0 10 20 30 40 Frequency (Hz) 
Frequency (Hz) 
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REED FILTERS 


Type EFM-R1 


Features 


® Constant bandwidth and selectivity regardless of the center 
frequency (EEM-R1D) 

= OQ is constant regardless of the center frequency in EFM-R1E. 

® Constant insertion loss is realized by employing a resistor having 
the best resistance value individually. 


Application 


@ Individual selective call systems such as pocket pagers and 
transceivers 
™® Communication equipment such as telemeters and telecontrols 


Dimensions 


Unit: mm (inch) 


Specifications (EFM-R1D) 


5.0V rms 


502.5 ~1,597.5Hz (Refer to the standard frequency 
table A) 


+0.5Hz 


18+1.5dB 


1.7Hz min. 
20 dB min. 


Voltage attenuation L shall be as follows 
between 5°C and 40°C (41 ~ 104°F): 
(a) at nominal frequency 
15.5< L <23dB 
(b) at nominal frequency +15Hz 
L2>35.5 dB 


To meet the value of 7—(a) and (B) 


Same as above 


Same as above 
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REED FILTERS 


Measuring Circuit 


Frequency Characteristics 


Attenuation (dB) 


30-25-20 15 10 5 0 5 10 15 20 25 30 
Detuning Frequency (Hz) 
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REED FILTERS 


Type EFM-R2 


Features 


= Broad bandwidth and excellent selectivity due to parallel tuning 
forks 

™ Constant bandwidth and selectivity regardless of center fre- 
quency 


™ Because two tuning forks are combined electrically, character- 


istics are very stable. 
™ Because of temperature compensation by means of ferrite 
magnets, it gives excellent temperature characteristics. 


Application 


= Communication equipment such as telemeters and telecontrols 
= Automatic control equipment 


Dimensions 


(. 157) 


Unit: mm (inch) 


Specifications (EFM-R2) 


5.0 Vrms 


412.5 ~ 1.147.5Hz (Refer to the standard frequency 
table A) 


+0. 


5Hz 


18 


+2dB 


.OHz min. (below 487.5Hz: 3.0Hz min.) 


aN 
3 max. 


25dB min. 


Between 0° and 40°C (32~104°F) (Std. temp.: 23°C) 
Change ot center frequency 

within +1 Hz 
Change of insertion loss 

+1.5dB 
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REED FILTERS 


Measuring Circuit 


Frequency Characteristics 


A MarTsusHITA ELECTRIC 


Attenuation (dB) 


=30) =20) —=i¢ (0) 10 20 30 
Frequency (Hz) 
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REED FILTERS 


SS SL Ta IE TS PEI SY WR SF SE SSE SSS, 


Type EFM-03 


Features 


® Superior temperature characteristics 
™ Stable oscillatory frequency and output voltage 


Application 


® Oscillators of communication equipment such as telemeters, 
telecontrols and automatic control equipment by combining 
with other type of the reed filters 


Dimensions Measuring Circuit 


Reed Filter 


Unit: mm (inch) 


Specifications (EFM-03F) 


220K2 


2SC828 


2SC828 
10KQ 0.1 +12V 
ae 
KK. 
g 
g LLL. 5 
KS mm 


412.5~1,147.5Hz (Refer to the standard frequency 
table A) 


+0.5Hz 


0.2V min. 


Temperature coefficient of center frequency shall be as 
follows between -10° and +50°C(14°~122°F):+5x10*/°C 


Special filters are available whose frequency is adjusted in accordance with the indicated circuit by customers. 


VIIT—15 
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REED FILTERS 
Se a 


EFM-R4 


Features 


™ Excellent vibration and shock stability 
=™ Constant bandwidth regardless of center frequency 
= Best suited for mounting on printed wiring board 


Application 


= For communication equipment such as selective call systems 
using private telephones 

® Telephone answering equipment 

= Automatic alarm systems 


Dimensions 


Unit: mm (inch) 


Specifications (EFM-R4A) 


5.0Vrms 


502.5~1,147.5Hz (Refer to the standard frequency 
table A) 


+0.5Hz 


8.0 ~ 13.0dB 


19dB min. 


Temperature coefficient of center frequency shall be 
as follows between -10° and +50°C(14°~122°F): 
+5x10°/°C 


Change of center frequency should be within 0.3Hz and 
above mentioned 4 through 6 should be satisfied. 


Same as above 
Change of center frequency should be within 0.8 Hz. 
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REED FILTERS 


Measuring Circuit 


Frequency Characteristics 


Nn a 
a i=} 


Attenuation (dB) 


8 


—— 


“30 =25'=20 —15 —10 =—6 0 5 10 15 20 25 30 
Detuning Frequency (Hz) 
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REED FILTERS 


Type EFM-R5 


Features 


® Constant bandwidth regardless of center frequency 


Application 


= Paging systems 
® Automatic control equipment 


Dimensions 


Unit: mm (inch) 


Specifications (EFM-R5D) 


5.0Vrms 


502.5~1,147.5Hz (Refer to the standard frequency 
table A) 


+0.7Hz 


8.0~13.0dB 


Attenuation shall be more than 19dB from the center 


of pass band between center frequency and 1,500Hz. 


Temperature coefficient of center frequency shall be 
as follows between 0° and 40°C(32°~104° F): 


+5x10°/°C 


Change of center frequency shall be within 0.3Hz 
and above mentioned 4 through 6 should be satisfied. 


Same as above 

Change of center frequency shall be within 0.8Hz, 
selectivity more than 17.0dB and above-mentioned 4 
and 5 should be satisfied. 


Measuring Circuit: See Page VIII-17 
Frequency Characteristic: See Page VIII-17 
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REED FILTERS 


Type EFM-R6 


Features 


= Constant bandwidth and selectivity regardless of center fre- 
quency 

= Constant insertion loss is realized by employing a resistor 
having the best resistance value individually. 


Application 


= Communication equipment such as transceivers and private call 
equipment 
Dimensions 


{ H +7 
n — 
© 0.5¢ +0.1(.002) 


M bicaall 


Unit: mm (inch) 


Specifications (EFM-R6A) 


5.0Vrms 


997.5~1,912.5Hz (Refer to the standard frequency 
table A) 


+0.7Hz 


17.5+1.5dB 


20.0dB min. 


Voltage attenuation L shall be as follows 
between -10° and 50°C(14°~122°F): 
(a) at nominal frequency 

14.5<¢ L < 25.0 dB 
(b) at nominal frequency +15Hz 


L 235.5 dB 
To meet the value of 7 — (A) and (B) 
Same as above 


Same as above 


Measuring Circuit; See Page VIIl-12 
Frequency Characteristic; See Page VIl-12 
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CERAMIC OSCILLATORS 


Type EFO 


This ceramic oscillator — which was developed for horizon- 
tal scanning circuits of video tape recorders, VTR cameras 
and data transmission systems — consists of a split electrode 
low frequency piezoelectric element and a transistor circuit. 


Features 


@ High frequency accuracy (+0.1 to 0.2%) in the range from 3.0 
to 80kHz 
@ Little power consumption (20mW, 80mW) 


Unit: mm (inch) 


Specifications 


EFO-C3R20K17 = es ; Data Transmission 
EFO-C4R80K17 
EFO-C6R40K17 
EFO-C31R50K2 
EFO-C31R50K3 
EFO-C31R50K4 
EFO-C31R47K4 
EFO-C38R40K2 
EFO-C38R40K3 
EFO-C38R40K4 
EFO-C51R20K2 
EFO-C51 R20K3 
EFO-C51R20K4 


Note: Any frequency available besides above listed standard products in the range from 3.0kHz to 80kHz. 
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CERAMIC OSCILLATORS 


Measuring Circuit 


V.V.: Voltmeter F.C. : Frequency Counter 


The frequency shall be measured 
Temperature after being kept at -5~50°C for 1 es 
Characteristics hour. The specified voltage should peepntonk Cie apanl tind tale 


be applied during the test. 


The frequency shall be measured 
after being subjected to 40°C, 90— 
Humidity 95%RH for 48 hours and then To meet the specified value 
stored at the initial temperature for 
4 hours. 


The frequency shall be measured 
after specimens are dropped onto 
the wooden plate of 3cm thickness To meet the specified value 
from the height of 10cm (3.94’’) 
for three times. 


Characteristics 
Type 17 
Temperature vs. Frequency Deviation DC Suppy vs. Frequency Deviation 


(Frequency 6.4 kHz) (Frequency 31.5 kHz) 


— laa 
|_| Frecency | : 
—s 


Frequency Deviation (%) 


Output Voltage (V) 


10 20 30 
Temperature (2) 


Frequency Deviation (%) 


Load Resistance vs. Output Voltage 


(Frequency 31.5 kHz) 


(Frequency 6.4 kHz) 
| 
0.04% / Time Decade 
= 4 


at 25 °C Standard Load 


Frequency Deviation (%) 


Output Voltage (V) 


10 100 
Time (Hour) 


Load Resistance (K{2) 


Frequency Deviation (%) 
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CERAMIC OSCILLATORS 


Type 2, 3,4 


Temperature vs. Frequency Deviation DC Suppy Voltage vs. Frequency Deviation 


(Frequency 31.5 kHz) 


(Frequency 31.5 kHz) 


& 
fs 
2 
= 
a 
> 
o 
ja) 
> 
6) 
c 
© 
3 
fo 
® 
2 
uw 


Output Voltage (V) 


10 
Temperature (°c) 


Frequency Deviation (%) 


7 8 
DC Supply Voltage (V) 


Load Resistance vs. Output Voltage Aging Characteristic 


(Frequency 31.5 kHz) 


(Frequency 31.5 kHz) 
i) T 
0.015%/ Time Decade | 
at 25°C standard Load 
+ —— 


Output Voltage (V) 
Frequency Deviation (%) 


Frequency Deviation (%) 


100 
Load Resistance (KQ) Time (Hour} 


Operation Cautions 
1. Care should be taken as to the polarity of the connected capacitance. 
Direction of the polarity of capacitor changes depending upon the potential difference between 
the electric potential of output side of the oscillators and that of the load side. 
2. Care should be taken not to apply more shock or vibration than shown in the specifications. 
. Care must be taken not to use where severe vibration occurs. If external vibration is severe 


' 


frequency drift may occur because the ceramic resonator is supported by special construction. 


Part Number Code 


pela) le] LSI pal 


Common Code Materials Frequency Suffix 


Ceramics 
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ULTRASONIC CERAMIC MICROPHONES 


Type EFR ad a\bet 


This is a high performance ultrasonic ceramic microphone having, 
in a sensitive element, quite an unprecedented construction which 
consists of two PCM piezoelectric ceramic discs and a conical 
aluminum resonator. An electrical signal is generated when an 
ultrasonic wave equivalent to the resonance frequency of the 
element causes a mechanical vibration on it. Recently a new type 
“T'’ has made its debut featuring wider band-width besides small 


size and easy installation. 


Patents registered 


U.S.A. 3,268,453 France 
3,675,053 England 
Canada 896,754 Belgium 
F.R. Germany 1,646,675 Columbia 
2,025,084 Argentina 
Holland 6,505,389 Chile 
Hongkong 
Features 


® High sensitivity over — 67 db/V/uBar 

™ Superb temperature and humidity durability 
m@ Stable electrical and mechnical characteristics 
@ Small in size especially in type S and T 

@ Unparalledly broad.variety in shape 


Application 


= For remote control devices 


1,444,001 
1,066,752 
71,195 
18,405 
173,870 
24,140 
157 


These microphones are used not only as receiving transducers 
but also as transmitting ones in remote control devices of 
television sets, stereo sets, tape recorders and other electronic 


appliances. 


= Other interesting examples of application include use in ultraso- 
nic burglar alarm systems and in air tightness checkers. 


Construction 


Aluminum Resonator 


Connector 


Lead Wire 


Piezoelectric Element 


Terminal 
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ULTRASONIC CERAMIC MICROPHONES 


Dimensions Unit: mrn(inch) 


EFR-RTB40K2 EFR-RSB40K2 EFR-RAB40K4 EFR-RCB40K2 
EFR-OTB40K2 EFR-OSB40K2 EFR-OAB40K4 EFR-OCB40K2 


(.748DIA+.020) (.748D1A:.020) 
(512D1A+.020) (512DIA +.020) 


(.945DIA:.020) (.945DIA: 020) 
(.630D1A+.020) (,630D1A+ 020) 


(.370+.020) 


(815+.020) 
(.630+ 118) 94:05 


10.0+ 1.0 
(.394+ 004) (-472+.020) 


10.0+05 
(394+ 020) 


eal 
3s 

< 
ot 
met) 
3 


8.36+0.20 
(.327DIA+ 008) 020% 
(.039+.020) 
2-1.26+05 
(2-.047DIA+ .020) 


[| 3.4¢+0.15 
(.134DIA+ 008) 10.0205 (.394:.020) 
8.36202 (.327DIA+.008) (6612-020) 
8.39+0.2 (.327DIA+ 008) i 


Specifications 


Application) Receiver | Transmitter Receiver Receiver Transmitter | Receiver 


PartNo, | EFR- EFR- EFR- EFR- EFR- EFR- EFR- EFR- 
‘ RTB40K2 OTB40K2 RSB40K2 OSB40K2 RAB40K4 OAB40K4 RCB40K2 OCB40K2 


Max. Input 20Vrms 


Voltage 


Genter [40.081 Okt 41.0£1.0kHz | 40.0£1.0kHz| 41.0£1.0kHz | 40.0+1.0kHz/ 41.0+1.0kHz! 40.0+1.0kHz |41.0+1.0kHz 


Sensitivity -70dB/V/uBar -67 dB/V/uBar min. 
Bandwidth 4.0kHz min. 3.5kHz min. 


Note: Other center frequencies; 20, 25, 35, 43.5, 49 kHz are available. 
Definition of Terms 


Center frequency of bandwidth which is obtained when sensitivity 1s 
-70dB/V/uBar measured in accordance with specified measuring 
circuit 


Sensitivity at center frequency when measured in accordance with 
specified measuring circuit 


Bandwidth at frequency where sensitivity is -73dB/V/uBar when 
measured in accordance with the specified measuring circuit 


A MATSUSHITA ELECTRIC Vill—24 


ULTRASONIC CERAMIC MICROPHONES 


Ratings 


Temperature 
Characteristics 


Specimen shall be stored at -20°C (-4°F) and 
+60°C (140°F) respectively for 30 minutes 
and measured right after it is taken from the 
constant temperature chamber. The readings 
shall then be compared with that at +23°C 
(73.4°F). 


Humidity 


Specimen shall be stored at 40+2°C (104+3.6°F), 
90~95%RH for 100 hours and then kept at 
normal temperature and humidity for 24 hours 
before measurement. 


Change of center frequency: 
3.0KHz max. 

Sensitivity drop: 
10.0dB max. 


Sensitivity Drop: 
3.0 dB max. 


Vibration 


Measuring Circuit 


Frequency 
Counter 


Characteristics 


Frequency Response vs. Load 


Frequency Response vs. Load 
2MQ 


300) 
100KQ 


Sensitivity (-4B/V/uBar) 


Specimen shall be measured after impact of 
50G is applied as follows: 
Direction 3 perpendicular directions 
Time 3 times per direction 


Measurement shall be conducted after following 
vibration is applied to specimen. 
Amplitude 1,5mm 
Number 600~3 300/minute 
Cycle 1 minute 
Direction 3 pependicular directions 
Time 1 hour per direction 


Feed Back 


if 


Anechoic Chamber 


Sensitivity drop: 
3.0dB max. 
Bandwidth: 
To meet the specified value 


Sensitivity drop: 
3.0dB max. 
Bandwidth: 
To meet the specified value 


3.9KQ 

Ultrasonic Ceramic Microphone 
Standard Condenser Microphone 
Amplifier 

Oscillator 

Recorder 

Tweeter 


Electrical Frequency Characteristics of Resonator 


150mm 
(5.906") MIC 


Silent Box 


Signal Voltaqr 

3.9KQ 

Standard Condenser speaker 
Ultrasonic Ceramic Microphone 


VIII—25 


10024 — b 1002 
O 


e = i 


MIC: Uitrasonic Mic 
Ein should be adjusted 
so as Eout be equal to 
50inV when a-b is 
shorted 


39 40 
Frequency (kHz) 
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ULTRASONIC CERAMIC MICROPHONES 


Frequency Characteristics 
Receiver Sensitivity 


EFR OSB40K2 
EFR-OTB40K2 


EFR-OAB40K4 
EF R-OCB40K2 


EFR-RSB40K2 
EFR-RTB40K2 


EFR-RAB40K4 
EFR-RCB40K2 
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Sensitivity (dB/V/uBar) 


40 41 
Frequency (KHz) 


Frequency (KHz) 


Transmitter Sensitivity EFR-OAB40K4, 


EFR-OCB40K2 _ 


EFR-OSB40K2 
EFR-OTB40K2 


Input Voltage: 10 Vrns 
SP.: Ultrasonic Ceramic Microphone 
MIC: Standard Condenser Microphone 


Transmitting Output (dB) 


Directivity 


EFR-RTB40K2 
EFR-RSB40K2 


OdB=--61dB/V/uBar 


yy 


RS 


330-40 250 40-30 -20 - 
Attenuation (dB/V/uBar) 


—— +20°C 
—-— +60°C 
=-=- -20°C 


40 
Frequency (KHz) 
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(Briel & Kjoer Type 4135) 


40 
Frequency (KHz) 


EFR-RAB40K4 
EFR-RCB40K2 


OdB =--60dB/V /uBar 


30 -40 -50 -40 -30 
Attenuation (dB/V/uBar) 


Humidity Characteristics 


The test is to be conducted at 40°+2°C, 90~98%RH for 
100 hours. 


— Before the test 
=---- After the test 


Sensitivity [dB/V/uBar] 


40 


Frequency (kHz) 
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ULTRASONIC CERAMIC MICROPHONES 
SSD 


Vibration Impact Characteristics 
Vibration (Amplitude: 1.5mm, period: 1min.) of The acceleration of 100G is applied to a sample in 3 
600~3300 rpm for 1 hour in each of 3 directions directions (3 times per direction) 


—— Before the test —— Before the test 


-—-- After the test ---- After the test 
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40 
Frequency (KHz) 


40 
Frequency (KHz) 


Application 
E | i 
se ani saa Ultrasonic wave signal Filter 41.5kHz 
F : 38.5, 41.5 kHz Channel 
or receivers a 5 ea selection 
Transmitter 
Volume 
control & 
AC switch. 
Filter 38.5kHz 
ae i, MUR Robe ok ou ST OR aeons 1 Tandem Relay 


Microphone 
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Fae —_ = ee ere eee 
For Transmitters 


By employing a ceramic microphone as a transmitter of an ultrasonic 
remote control instead of a conventional condensor microphone, higher 
sensitivity can be obtained near the resonant frequency due to its resonant 
type construction. 

The ultrasonic wave signal is generated from the ceramic microphone by 
inputting the electrical signal to the microphone, combining LC oscillator 
circuit with amplifier. 

For a remote control, for instance, the ultrasonic signals of 41.5 kHz 


and 38.5 kHz are obtained respectively, for channel selector and for volume 


and AC line switch control. 


ee a 
| Swen | Ultrasonic wave signal 
38.5, 41.5 kHz 
ie Feat Bat: 
osc. | eine 
| 
| 38.5 kHz Amp. | 
| 41.5 kHz | 
ihc. Filter & Relay 
Ribera ne ae ee 2 
Transmitter 
103PF i 


S 
SoS 
S 


) 0 Q 


12KQ Ky 820PF 


Ultrasonic ceramic 
microphone 


E 
OPE 250PF 
A70PF ed Ss, Xs 
yan 4 
> > 
4 at 
TteSC1ai7 I <8 “3 
E - DC15Vx2 5 : ‘ 
J 9 T\O3 
S} S3 ae “ 
415KHz  40.0KHz 38.5KHz 
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ULTRASONIC CERAMIC MICROPHONES 
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1. Characteristics change owing to load impedance 
Center frequency and sensitivity change in accordance with load impedance. Therefore, the load characteristics chart should 


be taken into consideration in designing circuit. 


2. Microphones for transmitting use 
Specifications of microphones for transmitting use are prescribed in convenience on the assumption that they are used as 
receivers, but their constructions are different from those for receivers. Thereby they should be used as transmitters only. 
3. Directivity 
Please be careful enough in deciding the facing position of microphones because of directivity. 


4. Terminal connection 
The microphone is sealed after connecting a metal case and a ground terminal. Full attention should be paid to the terminal, 


polarity and connecting method. 


5. Usage Range 
Because the microphone is designed for use in the air, it can not be used under the water or others. 


6. DC voltage 


DC voltage must not be applied for long years because insulation resistance may deteriorate. 
7. \t is advisable to cover a case by means of rubber sheet or other cushions. 


8. When used as a transmitter, oscillation may not be taken near the resonant frequency. Please note that the resonant 


resistance of the microphone is very low as 5002. 


Part Number Code 


Bist aoe eae eo el ee 


Common Code = Applications Type Construction Center Frequency Suffix 
of 


Element 


R For reception use w/sealed terminal 


O For transmission use Thin type 


Compact type 


Compact type 
w/sealed terminal 


Ex Composite type 
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CERAMIC PICKUP ELEMENTS 
Type EPB 


This ceramic pickup element comprises 2 long thin plates utilizing PCM 


ceramics. Its dimensions are about 0.6mm(.024in.) thick, 1.5mm/(.0591in.) 
wide and 15mm (.591in.) long. This element is a transducer for energy 
conversion from bending stress to electric signals. 

Parallel and series types are classified according to the direction of 
polarization of the PCM elements, and parallel type is featured by its 
large electrostatic capacitance and series type by its high sensitivity. 


Features 


® High sensitivity and high output voltage Serine Parallel A Parallel B 
Wide electrostatic capacitance range 


Various electrostatic capacitances are obtainable by properly selecting 
the best suited kind of PCM ceramics. 
@ Superb temperature and humidity characteristics 


| Unit: mm (inch) 


Standard Size Chart 


Si 10~17 1.40~ 1.80 0.55~0.76 
ssc (.394~.669) (.055~.071) (.022~.030) 


nar 10~17.5 1.40~ 1.80 0.55~0.76 
Sree (.394~.689) (.055~.071) (.022~.030) 
Te 10~17 1.40~ 1.80 0.55~0.76 
sili (.394~.669) (.055~.071) (.022~.030) (.118~.157) 


ae 
iE 
eS 


a ae 


Surface 
fae 


oak 


Series Type Parallel Type A Parallel Type B 


Test Circuit 
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CERAMIC PICKUP ELEMENTS 
ee es 


Specifications 


. The electrostatic capacitance shall 

Electrostatic be measured 20+2°C, 1kHz+10% 

Capacitance with the measuring voltage of 1~2 
Vrms applied. 


To meet the specified value 


The sensitivity obtained under the 
test conditions illustrated below 
shall be compared with that of the 


standard element: 


tfc 60Hz nie 
Sensitivity To meet the specified value 


10mm 
(.4'') 


Output voltage of specimen 
i Poe x 100(%) 


Output voltage of standard element 


Measuring voltage 

Insulation 25+2VDC The value should be more 
Resistance Charge time than 30MQ. 

0.1~0.2minutes 


The strength is obtained as the 
power which destroys the specimen 
being supported as shown below. 


Press 
Mechanical 
Strength To meet the specified value 


10+0.1mm 
(.4''+.004"') 
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CERAMIC PICKUP ELEMENTS 


Specifications 


EPB-1101 


Series 


90> 1125 


410 min. 


15.0(.591) 


1.70(.067) 


0.76(.030) 


EPB-1102 


[ Series 


120 ~ 160 


220 min. 


15x ,-591) 


1.50(.059) 


0.60(.024) 


EPB-1120 


Series 


140 ~ 190 


150 min. 


16.0(.630) 


1.40(.055) 
— 


0.55(.022) 


EPB-1108 


FPB-3113 


FPB-3120 


Series 


TilSs155 


230 min. 


15.0(.591) 


1.70(.067) 


0.60(.024) 


Series 


+40% 


900_ 10% 


140 ~ 198 


250 min. 


15.0(.591) 


1.60(.063) 


0.60(.024) 


Series 


1000 


140 ~ 200 


150 min. 


16.0(.630) 


4 


=~ 


1.40(.055) 


0.55(.022) 


EPB-3112 


Series 


+25% 
1050_ 20% 


100 ~ 133 


300 min. 


16.0(.630) 


1.70(.067) 


0.66(.026) 


EPB-6120 


Series 


2000 


100 ~ 140 


150 min. 


16.0(.630) 


1.40(.055) 


0.55(.022) 
4 


EPB-1228 


Series 
with brass layer) 


1000 


107~170 


250 min. 


15.9(.626) 


1.57(.062) 


0.53(.021) 


EPB-2504 


EPB-1502 


Parallel A 


Parallel A 


2400 


80 ~ 110 


300 min. 


16.3(.642) 


1.70(.067) 


0.66(.026) 


2700 


agQ~ 72 


410 min. 


17.5(.689) 


—_—— 


1.70(.067) 


0.76(.030) 


EPB-1701 


Parallel B 


2400 


87 ~ 120 


200 min. 


16.0(.630) 


—_—_}_ 


1.50(.059) 


0.60(.024) 


EPB-3720 


Parallel B 


3500 


90. ~ 135 


150 min. 


16.0(.630) 


1.40(.055) 


0.55(.022) 


EPB-6720 


Parallel B 


6500 


5S 95 


150 min. 


16.0(.630) 


1.40(.055) 


0.55(.022) 


Tolerance 


+20% 
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+0.2(.008) 


+0.05(.002) 


+0.05(.002) 


CERAMIC PICKUP ELEMENTS 


Life Test Without Load 

Sample element shall be left at a room 
temperature for 1,000 hours with no voltage 
applied. The change of electrostatic capaci- 
tance and sensitivity are shown in the right 
figures. The plots are normalized by initial 
values respectively. 


Humidity Test 

Sample elements shall be subjected to 40°C 
(104° F), 9O%RH for 3000 hours. The change 
of electrostatic capacitance and sensitivity 


are shown in the right figure. The plots 
are normalized by their initial value res- 


pectively. 
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CERAMIC PICKUP ELEMENTS 
a SS 


Operation Cautions 


1. This element is broken if strong force is applied. Care should be taken not to apply strong stress to the element. 

2. Heat Treatment 
Piezoelectric ceramic materials have a Curie point, and their piezoelectricity lowers when nearing the Curie point. Heat 
treatment of more than about 60°C (140° F) on PCM-33 and -36, and more than 150°C (302°F) on PCM-52 and PCM-5 should 
be avoided. 

3. Temperature Characteristics of Capacitance 
Capacitance of PCM-33 and PCM-36 changes at the rate of about 0.4%/°C (0.2%/°F), which should be taken into consideration 
at designing stage. This change is not permanent, however, recovering to the specified values when the temperature becomes 


normal. 


Part Number Code 


ee L | [| 


Common Code Materials Type Order of Design Direction of Suffix 
| Polarization 


Series 


Sainsiprats Center — 
Wie vesa Surface — 


Series with 
metal layer 


Single 
Parallel A 
Parallel B 


Nia Sage te Center + 
Pate Surface + 
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CERAMIC PICKUP ELEMENTS 


Ceramic Pickup Elements for Special Use 
Type EPB 


Features 


= Various shapes are available upon request. Fite: 
= High sensitivity elements are available as sensors of acoustic, 
vibration, stress, etc. 


Application 


= Measuring equipment, acoustic equipment and other energy 


conversion equipment as transducers between electric signals 
and mechanical motion 


Standard Size Chart Unit : mm (inch) 


10~100 2.0~30 0.20~50 
(.394~3.937) (.078~1.181) (.008~1.969) 


10~100 0.20~50 
(.394~3.937) (.008~1.969) 


L Disc Type Plate Type 


Specifications 


EPB-2405 25.4 (1.0) 2.29 (.090) 0.24 (.009) 4,000 pF 


EPB-2406 = 13.0 (.512) 7.0 (.276) 1.5 (.059) 


EPB-2408 - 30.0 (1.181) 20.0 (.787) 0.5 (.20) 20,000 pF 


EPB-2409 42.0 (1.654) - - 0.7. (.028) 30,000 pF 


+0.2 (.008) +0.2 (.008) +0.2 (.008) +0,05 (.002) 
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ULTRASONIC TRANSDUCERS 
Type EFE 


This ultrasonic transducer, utilizing PCM piezoelectric ceramics, has 
a wider operating temperature range than that of the conventional 
titanate barium type, and, furthermore, has better piezoelectricity 
than PZT piezoelectric ceramics. 


= Superior temperature characteristics (10% changes in capacitance 
in case of PCM-9 between -10 and 50°C) 

m Little self-heating and stable ultrasonic output 

= Extremely broad range of frequency from 19 to 500kHz \ 4 


Application : 
= Ultrasonic flaw detectors 

m Ultrasonic fish detectors 

= Underwater ultrasonic microphones 
= Ultrasonic washing machines 


Dimensions 


d,? 
ia 


Note: Fired silver electrodes 


Specifications 


Examples of Ratings ¢ 


_EFE-T60T169L1 19 KHz 30% min. | 1,040 PF =| —60.0(2.362) 45.0(1.772) 16.0(0.630) 


EFE-T40T107R1 | 27 KHz 30% min. 6,300 PF 40.0(1.575) 35.0(1.378) | 10.0(0.394) 
EFE-T35T107R1 | = 30KHz = 30% min, 7,400 PF 35.5(1.399) 31.5(1.241) _ 10,0(0.394) 


EFE-T30T157R1 36 KHz 30% min. 8,600 PF 30.0(1.181)  26.0(1.023) —‘15.0(0.591) 

EFE-T26T107R1 | 42KHz — 30%min. | 5,000PF_ ———26.0(1.023) ___22.0(0.867) _—‘10.0(0.594) 
EFE-L12T075S1 122 KHz — —-2,700PF ——_12.7(0.500) 0.25(0.0100) 
EFE-LO8T027A2_ 270 KHz - 2,300 PF 8.05(0.317) __ 0.27(0.0106) 
EFE-RO7T027A3 243 KHz 2,600 PF 7.62(0.300) ~ 0.26(0.0102) 
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Measuring Circuit 


Note: 


S.G.: Frequency oscillator 
F.C.: Frequency counter 
V.V.: Vacume tube voltmeter 


At first S.G. should be set so that V.V. will indicate 50mV when shorting two terminals X and Y. 
fr : the frequency at the point of minimum impedance (maximum deflection point of V.V.) 
far: the frequency at the point of maximum impedance (minimum deflection point of V.V.) 


Specifications 


Temperature 
Characteristics 


Humidity 


The resonant frequency at -20 ~ 
60°C measured after being kept at 
the temperature for 1 hour shall 


be compared with that at 20°C. 


The change should be 
within +3%. 


After being subjected at 40°C, 90~ 
95%RH for 48 hours and then 
stored at a room temperature for 4 
hours, resonant frequency as well 
as insulation resistance shall be 
measured. 


Vibration 


Storage 


The test shall be performed under 
the following conditions. The res- 
Onant frequency after the test shall 
be compared with the initial value. 


The change of resonant 
frequency should be 

within +1% and insulation 
resistance more than 100MQ2. 


The change of resonant 
frequency should be 
within +1%. 


After being subjected to 80°C for 
200 hours and then stored at the 
initial temperature for 4 hours, the 
change of resonant frequency shall 
be measured. 


The change should be 
within +1%. 


The resonant frequency obtained 
100 hours after the polarization 
shall be compared with that after 
1,100 hours. 
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The change of resonant 
frequency should be 
within +0.5%. 
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Characteristics 


Temperature Characteristics (Capacitance) Temperature Characteristics (Frequency) 


60 8 


0 40 60 


° Temperature (°C) 
Temperature (°C) v ( 


Capacitance Change (%) 


Suggestions for Handling 


1. The transducers should not be dropped onto the concrete floor or others. 


2. The Curie point of the transducer is approximately 300°C and the piezoelectric effect decreases rapidly at high temperature. 
Both heat treating over 200°C and continuous use over 100°C should be prevented. 


Part Number Code 


ESN —eh](_) Tey) si 


Common Code Dimensions Thickness (mm) Material Construction Suffix 
of Electrode 


Split Electrodes 
Overall Electrodes 


Side Electrodes 
Plane Electrodes 


(] 


Disk type ... Diameter (mm) 
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IX PIEZO ELECTRIC GAS IGNITERS 
“PIEZO-ARC" 


OUICKERETEICNOOGUIGE ines ia cd esicendasapineeceateeenineeponeweera ewes 
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Striking MECH anisiin(E GleANis succinic. vonendens conn coxa sememeouveameeereere rine 


Gas Ignition 


Unit 


Striking 
Mechanism 


EFI-A 


Output Voltage 


14.0 KV min. 


14.0 KV min. 


12.0 KV min. 


cis 


Standard Type 


Compact Type 


Standard Type 


Compact Type 


Miniature Type 


Application 


Home Gap Equipment 
Camping Gas Appliances 
Hand-lighters 


Home Gas Equipment 


Camping Gas Appliances 
Hand-lighters 


Cigarette Gas Lighters 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC”’ 


Our PIEZO ARC piezoelectric gas ignition system employs 
the newly developed piezoelectric ceramic material PCM. 
By introduction of PCM, comprised of PbTio3,PbZrO3 and 
Pb(Mgi3 Nb2/,)O3, various kinds of materials are obtain- 
able which are suitable for respective applications due to 
this wider range of composition. 

This PCM piezoelectric ceramic material has been patented 
in many countries (U.S.A. No. 3,268,453, United Kingdom 
No.1,066,752, France No.1,444,001, Holland No.6505389, 
Argentina No.173870. In 1967, furthermore, we made 
a collaboration agreement with P.R. Mallory, a leading 
electric Components manufacturer in the U.S.A. Our 
striking mechanism, too, has recently been patented in 
the U.S.A. (No.3,509,388), in Canada (No.852,820), in 
France (No.1,565,695), and in United Kingdom (No. 
1,220,609), F.R. Germany (No.17630307), Holland (No. 
136570) Australia (No.415327). We started studying piezo- 
electric ceramics for a resonator utilizing titanate barium 
ceramic and: an ultrasonic microphone in 1951. Later we 
began to produce pickup ceramic elements and cartridges. 


Gas Ignition System By Piezoelectric Ceramics 


Output voltage is generated between both ends of a 
piezoelectric element in proportion to the external impact 
force applied to it. 

The gas is ignited by the discharge of a high voltage spark 
generated by impact force or static stress. The generated 
voltage is shown by the following formula: 


V=aa3¢ F 


where 
V: output voltage 
S: sectional dimensions of the element 
Q: length of the piezoelectric element 
933: piezoelectric constant 


Our standard piezoelectric ignition unit is shown in Fig. 1. 
‘Two piezoelectric elements in rod form with silver electrodes 
at the opposite ends are joined end to end, through a center 
terminal made of iron plate, with the positive electrodes 
opposing each other. A metal tablet is attached to one of 
the end electrodes of the joined elements through an ALP 
spacer while a metal plate is attached to the other electrode 
also through an ALP spacer. The metal tablet, plate and 
spacer form part of the electrical conduction circuit along 
with the piezoelectric elements. Finally with the center 
terminal connected to a high voltage lead wire, the entire 
combination is embedded in a high insulation resin case 
with only the tablet, plate and lead wire left exposed. 
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In 1960 we developed ceramic filters to replace conventional 
IFTs for radios, which was followed by ladder filters for 
communication equipment, reed filters for bell-boy paging 
systems, ultrasonic ceramic microphones for remote control 
for TV, ceramic filters for high frequency, etc. basing on the 
PCM piezoelectric material suited for the respective usage. 
On the other hand, we have been studying the application 
of PCM in other fields besides electronic equipment. The 
PIEZO ARC is one of the results of this study, and is now 
manufactured in large volume in the Ceramics Dept. which 
was awarded the Deming Prize in 1966 for highly advanced 
quality control. 

The ignition system for gas appliances is patented in the 
U.S.A. by pat. No. 3,200,295, No. 2,649,488 and in Canada 
by Pat. No. 247,200 and No. 597,217. For this reason, we 
are licensed with Honeywell, U.S.A., regarding these two 
countries. 


Discharge Plug 


High Tension 
Lead Wire 


Ignition unit 


WW 


Picezoelcctric Element 


Striking Mechanism 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 
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The ignition unit is then mounted in a metal case, along with some means of impact as shown in Fig. 1. The above device, com- 
prised of the ignition unit and some means of impact, is hereafter called the ‘striking mechanism”, When the metal tablet receives 
adequate pressure impact from the spring action trigger, the combined piezoelectric elements are strained, causing them to 
generate an electrical charge across both surfaces of each element. The electrical charge has positive polarity at the center terminal 
because of the way in which the piezoelectric elements are combined. The metal tablet and plate attached to the ends of the com- 
bined elements are connected to the metal case which is grounded. Thus, a high voltage discharge from the center terminal will arc 
across the discharge gap positioned in front of the gas nozzle and ignite the gas. 

This ignition method absolutely assures ignition of the gas. In addition, the life of our piezoelectric element is semipermanent; 
there is no need of replacing heaters and dry batteries presently used in more conventional ignition methods. 


Basic Features of PCM Material 


Coupling Coefficient 70.8% 69.1% 69.0% 69.0% 


a 


28.2x107? Vm/N 30.5x10 Vm/N 31.0x10 Vm/N 31.0x10 Vm/N 


Se 


366x107? m/V 255x107? m/V 255x107? m/V 


Piezoelectric 


Constant 423x107!2m/V 


Capacitance 48.5pF 25.9pF 19.0pF 12.4pF 


Dielectric Constant 1930 * 1580 * 930 * 930, * 
Density 7.55 g/cm? 7.61 g/cm? 7.70 g/cm? 7.70 g/cm? 


Curie Point 326°C 310°C 220°C 230°C 


* 


After polarization 


Note: K33, 33, and g33 are figured out by the characteristics of a piezoelectric element. 


f fp -f i rr es 
K33= ns - an ; d33=K33 €T 33 eitesiies vA 933 =d33/€33 
p 33 


Zip -- 2 4pfp & 
fs: Resonant frequency fp: Anti-resonant frequency 
Q: Length of an element P: Density €33' : 8.85 xlo 
€: Dielectric constant 
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= Stable Output Voltage 
As shown in p.[X-6 the output voltage wave form experiances 
no sharp rippling. Errorless sparking and gas ignition are thus 


EFI-EA21 cin EFI-EA22 


assured. 
@ Excellent Durability 

The quality and precision processing of the piezoelectric ele- 
ments are strictly controlled to produce superior durability in labia 
the Ignition Unit. Severe durability tests have resulted in no 
damage to the piezoelectric elements and no impairment to 


sails. é 


the output voltage. 


@ Superior Moisture-Proof Characteristics 
High quality silicon oil makes up the air gap between the 
elements and the case. Consequently, insulation damping 
and flashover inside the case have been eliminated even in high 


humid conditions. EFI-ED22 EFI-ED24 
=™ Various kinds of gas equipment such as gas cookers, water 
heaters, camping gas appliances, etc. 
. eh Ss EFI-ED26 
: jnition Unit 
4020.3 ia 


(1.575) 35=03 


5 
30.5] mo-tpr-22- 


(1.378) 3q 


03 407 575) 
-3.4(1.339) 0.5 (.020) 


X 040. 
S x 
| has Re. o> a 
=) ws ak +H 3 
o7 — airs HH 
oe sc = eo 
ZLg Res 
> Sa : 
nN ~~ 
y 
38.0-0.3 (1.496) a 


35.003 (1.378) 


+7 
| 


55% EFI-EA21 Type EFI-EA22 Type 


5.59 
(217) 


EFI-EA26 Type Unit: mm(inch) 
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PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


EFI-ED22 Type 


28.5 


(1,122) 


27.0:02(1 102) 


4.09 
ie EFI-ED24 Type 


EFI-ED26 Type Unit: mm(inch) 


—y 


Output 
voltage 


Pull test 


Durability 


Heat 
resistance 


| Insulation 


Insulation 
| resistance 


Rated Value 


Min. 14 KV 


Min. 2 Kg 


Min. 13.5 KV 


Min. 80% of 
the initial value 


No flashover 


Test Condition and Method 


Weight of steel ball; 11.8 + 0.1 gr. (0.026 + 0.002 Ib.) 

Falling height: 500 + 5 mm (19.69 + 0.197 in.) 

Times of measurement: 10 times, Output voltage: mean of 10 values 
The measuring must be done after 10 times dropping of the steel ball. 


On applying a static load of 2 Kg (4.4 Ibs) vertically (axially) to a lead wire of the 
horizontally fixed ignition unit and then applying the same load with the ignition 
unit inclined first to the right and then to the left direction at an angle of 45 degrees 
to the horizon, it is observed whether the lead separates from the ignition unit or not. 


Impact force: Impact force to generate the initial output voltage of 16 + O.6KV 
Impact times: 30,000 times at the rate of 60 cycles per minute 
The output voltage is measured after the test. 


Measuring the output voltage at 120°C (248°F) after subjecting the Ignition Unit 
to 120°C (248°F) for 1 hour, the voltage shall be compared with that at room 
temperature. 

Impact force: same as the durability Impact times: 10 times 
It shall be inspected as to each impact whether any flashover occurs or not inside 
the case. 


Min. 100MQ2 


The insulation resistance between the high tension lead wire and the ground earth 
(metal tablet and metal plate) shall be measured at 500V D.C. by a megohmmeter. 


IX—5 A MATSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


Output voltage as a function of impact force is determined by 
dropping a steel ball with a diameter of 9/16 in. and weight 
of 11.8 gr. from a height of 50 cm (19.685 in.) to the surface of 
the metal tablet of the Ignition Unit. To obtain accurate value of 
the output voltage, the Ignition Unit is set on the measuring 16 
equipment with its output terminal connected with a divider to 
divide output voltage into 1/400. The output voltage is measured 14 
from the wave form on the CRT of a synchroscope which is 


Be: 24 See 


combined with the divider. 12 | | ie | 
ee 2 ae 
= 10 
> 
s 8 
ce 
~ 
= 
= 4 
=} 
ro) 
2 
) 
O 20 40 60 80 100 120 140 160 
Time (uS) 
*Output voltage measurement by using synchroscope 
Characteristics 
Output Voltage vs Impact Standard Type 
; 1B 3.937 7.874 11,811 UE _19.685 
| | 
— pened 
14 e == 
Ps | EFL-ED type 
eS lhe \-EA type 
H Oo, 
3 s|— 
g | & 
=) 2 
$ 
4 = & 
2 Seana] |S eu 
Ps a | a De 
0 10 20 30 40 50 
au Drop Height (cm) (inch) 
Du rability Weight of steel ball: 11.8 g (0.026 Ibs) 
Standard Type Compact Type 
100 100 % —— Ox ° 
SSS CC S—S=—S SS 
= > 90 ———-—_____+ 
Co s 
— 3 80 
3 a = al a 
= [ = 60 
3 50 | 4 Beg 
3 40 -: 3 
fo) 
Sah bs 40 | 
2 20 2 30 + - | 
S 10f Me 5 20 
(3) ee pee Th = | es |S 10 T 
0 10.000 20.000 30.000 40.000 50.000 0 
ipa Cuma) 0 10.000 20.000 +—-<30.000. ~—~«40.000 50.000 
On 12KV X= 15KV As 18KV Oe 21KV @24KV Operation Times 


A MATSUSHITA ELECTRIC IX-6 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


High Tension Lead Wire 


Diameter (mm, inch) 


5.5¢ (.217 dia.) 


4.06 (.157 dia.) 


Conducting wire 


0.26 (.010 dia.) x 15 


Operating temperature (°C, °F) 


130 
(266) 


130 
(266) 


0.26¢ (.010 dia.) x 12 


120 120 
(248) 


200 
(392) 


Short-time operating temperature (°C, °F) 


190 
(374) 


200 
(392) 


(248) | 
180 


190 250 
(356) 


(482) 


Withstanding Voltage (V/60 sec.) 


15,000 


15,000 


(374) 
10,000 18,000 


Breakdown voltage (V) 


27,000 


27,000 


10,000 
[ 20,000 90,000 


2,500 


2,100 


20,000 
1,350 10,000 


Insulation resistance at room temperature 
(MQ/Km) (MQ/3280ft) | at 100°C (212°F) 


300 


400 


1,200 
150 5,000 


Pull strength (Kg/cm7?, Ibs/in?) 


82 
(1,166) 


82 
(1,166) 


160 
82 


82 76 
(1,166) 


(1,080) 


Extension (%) 


850 


850 


(1,166) 
850 250 


Winding after heat treatment (hr/°C, hr/°F) 


72/180 
(72/356) 


72/180 
L (72/356) 


850 
72/180 


72/180 72/250 
(72/356) 


(72/482) 


Winding low temperature (°C, °F) 


-30 
(-22) 


-30 
(-22) 


(72/356) 
-30 


-30 
(-22) (-22) 


-~30 
(-22) 


1 


Combustion resistance 


Self-extinguishable 


After heat treatment the lead shall be wound around a rod with a diameter 


three times as large as of the lead wire, and then it shall be examined whether 


there are cracks or not. 


After exposing the sample at -30°C (-22°F) for 24 hours, the same test as 


mentioned above shall be conducted. 


Suggestions for Handling 
1. Mount the Ignition Unit Securely 


Insulation material 

E: Ethylenepropylene terpolymer (E.P.T.) 
G: E.P.T. (inner) and glass fibre (outer) 

S: Silicon rubber 


When assembling a Striking Mechanism using the Ignition Unit, the Unit should be firmly supported; otherwise, the igni- 


tion will not give excellent performance. 
2. Designing of Impact Force 


The Striking Mechanism should be designed so that it does not generate too much output voltage. These Units are designed 


to be used with about 15KV. 
3. Heat-Treatment at the time of Assembly 


The polypropylene case of the unit will soften at a temperature of 160 to 170°C (328 to 337°F). Piezoelectric ceramic 
materials have a Curie point which is about 180°C (360°F) and their piezoelectricity lowers when nearing the Curie point. 
Thus, when applying heat-treatment at the time of assembly of the Striking Mechanism with the Ignition Unit, care-should be 


taken so as not to exceed 90°C (194°F). 


Le} Le —[E] 


Common Type 


Code 


Dimensions 
of Element 


UI] 


UI 


Number of 


Elements 


(| 


Order of 
Design 


oo O00 


Lead Wire Suffix 
Length (cm) 


(Home gas equipment only) 


A MATSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


This is a striking,mechanism which obtains high voltage by applying impact to ignition unit. 


The gas is ignited by the discharge of a high voltage. 

Patents are registered in the U.S.A., France, Canada and England. 

= Can be easily installed in equipment due to compact 
construction 

@ Excellent durability due to simple mechanism 


= Many types available to meet every need 


Type EFI-AA23 


Type EF|-AD22 


A MATSUSHITA ELECTRIC 


m= Various gas equipment such as gas tables, camping tables, 


etc. 
@ Hand-lighters 


(2.913) 
74+ 0.4 


+0 
7¢—0.05 
(.276DIA.) 


104 


59(2.323) 5-005 


2--459 
(.177DIA) 


Unit: mm(inch) 
General tolerance 


Unit: mm (inch) 
General tolernace: 
+0.3 (.012) 


: £0.3 (.012) 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


(512) 
al 
= |3¢(118D!A.) 
2S cera a 
oO z Ene st 
8a 5 — Betz 
Se ET Shae 


Unit: mm (inch) 
General tolerance: +0.4 (.016) 


Type EFI-AA26 


Type EFI-AD25 
Unit: mm (inch) 
General tolerance: +0.4 (.016) 


Feiss (.307) 
-28.5— 
4R(.157) (1.122) | re ks 
] G i pa 
= i _—=_| 0 per 
i ‘P —— | 
2 MY ® | | 4—18R 
ore (1.574) Toy 2.145 | +0. 
338 40+03——10 (393). ee ) Ais (620) (070) 
Spe 93 51.5 
(3.661) \ (157) (2.027) 
4—ISOM4 
P=07 


Type EFI-AA27 


IX-9 A MATSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


1.520) 
(413) oe 0.15 


Type EFI-AD27 


Unit: mm (inch) 


4¢ 
(.157DIA.) General tolerance: 0.3 (.012) 
(.34) 
a 
(57) eau 3~4.54(.19014) 
| 3-4.54(. 
ploy 38 


71194(.35 014) 


Type EFI-AA25 


Unit: mm (inch) 
General tolerance: +0.4 (.016) 


(.406) 


Type EFI-AD24 


Unit: mm(inch) 
General tolerance: +0.3(.012) 


64 
(2.520) 


A MATSUSHITA ELECTRIC IX-—10 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


5.59(.216DIA) 


40 (1.575) Grae 4.29702 
(.165DIA) 


(1.327) 


Unit: mm (inch) 
General tolerance: 


Type EFI-AA237 +0,3(.012) 


2-459 


50 
1,968) 


Unit: mm (inch) 
(1% 75).0.18 


General tolerance: 
+0.3(.012) 


f=——— 632.480) 


Type EFI-AA2323 
(2.913) 


Unit: mm (inch) 
General tolerance: 
+0.3(.012) 


$20.05. 
1A) ’ : 
4 Let 


4—4.561008 
(17701) 


Type EFI-AD281 


x=11 A MATSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


Dimensions 


Type EFI-AA210 


Specifications 


Output voltage Min. 14 KV 


Synchroscope and divider Mean of 5 measurements 


EFI-AA23 


Nail Max. 3.5kg.cm Torque meter 
EFI-AA2323 (3.1 Ibs. in) ‘ re 3 
EFI-AD22 : In ean of 5 measurements 


EFI-AD281 


EFI-AA26 


Operating force EFI-AD25 Max. 2.5 kg (5.5 Ibs) 


Scale spring balance 


EFI-AA27 Max. 3.2 kg (7.1 Ibs) Mdbennt& caesar ee 


SS 


EFI-AD27 aa Max. 2.5 kg (5.5 Ibs) 


EFI-AA25 


EFI-AD24 Max. 4 kg (8.8 Ibs) 


Output voltage 


Durability Min. 13 kV 30000 times at the rate of 60 cycles per minute 
No abnormality 40°C (104°F) 90% RH 100 hours 
Characteristics 13 
Output Voltage Wave Form 
EFI-AA23 Type ig 
Measuring of Output Voltage “4 


Accurate value of output voltage is obtained by using 
cutput voltage divider and synchroscope. A high tension 


Output Voltage {KV) 
fS) 


lead wire and an earth wire are connected with the 


measured from the wave form on the CRT of a synchro- 


scope which is combined with the divider. 0 a kc 60 
ime (uy! 


8 

6 

terminals of the divider, and the output voltage is 4 
2 

0 


A MATSUSHITA ELECTRIC X12 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


Durability at room temperature 


Given right is the charge of the output 
voltage measured after giving an impact 
50,000 times at the rate of 60 cycles per 
minute. No abnormality was found in 


performance, torque, etc. 


Output Voltage (KV) 


10.000 20.000 30.000 40.000 50.000 
Operation Times 
Type EFI—AA23 
Humidity Characteristics 


While being subjected to 40°C, 90~95% 

relative humidity for 100 hours, the out- os 

put voltage and torque of the Striking z 

Mechanism were measured in the course 3 

of the test. The results are shown at the 3 

right. There appeared no rust to impair = 

performance after the test. a 

0) 20 40 60 80 100 
Time (hours) 
Salt Spray Test dype PEE Aaes 


The salt spray test was conducted in a salt spray test chamber according to JIS Z-2371. Some change of color found after the 
test did not affect operation. 


3.1 Kg seo? 44 1Kg 3.1 RG tora | 
3.2 Kg 12 3.1 Kg 3.3 Kg 12 
ne 14.2 KV (7.1 Ib) 5x10 14.2 KV (6.8 Ib) 14.2 KV (7.3 |b) 5x10°*Q 


3.1 Mee 2 3.1 Kg 12 3.2 Kg 12 
3.1 Kg 3.1 Kg le 3.2 Kg 12 
3.0 Kg 3.0 Kg R 3.0 Kg 


Test conditions 


HAS OLUEION «5 cen eacrayy ne ene ae Siceceenenpnetenae 5+1% 

DG EAVICY! 5: 60557 56: o.005 ar ale tae eae eons 1.0268~1.0413 

SETA dar iaya gitar co aig enn Sic BLO VERE eee 6.5~7.2 

Ay APE MCORAEUNO discs eds. 0 WLW INS RRR RSS > 3542°C (95+36°F) 

MP TESSUEME ar ntu aiaiceanenn tase eerste 1 kg/cm? (0.306 OZ/in?) 

GAMIIGSt TING. 5 areca cn nee ee erat ee One cycle is 8 hours salt spray followed by 16 hours rest. 


IX—13 A MATSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


Suggestions for handling 


1. When a cock valve is connected to the shaft of the Striking Mechanism, both axes must be designed to match accurately. 
If not, the torque of the shaft will be too great, and furthermore, is likely to cause gas leakage. 

2. The rate of spark discharge depends upon the shape of the discharge plug and its opposite pole. Care should be taken when 
determining its shape. 

3. In designing the nozzle, attention must be given to the mixing rate of the gas and air. If the gas flow from the pilot nozzle is 
too great, ignition efficiency will be low. 


Part Number Code 


HHO-8 O oF oo 


Common Code A: Striking Dimensions of Order of Design Suffix 


Mechanism Element 


A MATSUSHITA ELECTRIC Kk—14 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


Striking Mechanism for Cigarette Lighters 


This is a striking mechanism which obtains high voltage by applying impact to ignition unit designed especially for cigarette 


lighters. 

Patents are registered in the following countries: 

U.S.A. FRANCE, CANADA, UK, HOLLAND, F.R. GERMANY AUSTRALIA, 
Features Application 

™ Can be installed in various kinds of lighters due @ Pocketable and desk cigarette lighters. 


to very small size and light weight 

= Additional fuel tank capacity can be obtained 
due to small size. 

@ Excellent durability due to simple mechanism 

@ Various types are available according to lighter 


size. 


Dimensions 


leit ya 
(2125) 


10—1(.393) 


Type EFI-AF22 


Unit: mm (inch)(o7a014,) 
General tolerance: 
+0.3 (.012) 


A ry] 


4 oS 


+0.5 
=O) 


(531) 


Type EFI-AF21 


Unit: mm (inch) ‘5 13: ; 
General tolerance: (g7g0) (543) (1.425) 
£0.3 (.012) 


A MATSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


Unit: mm (inch) 


General tolerance: _ 2% ; 4337 
(078D1A.) (562) (1.287) 


+0.3 (.012) 


Type EFI-AF27 


(.1.96) (.255) 
“5 stroke 159 6575 5) 


Unit: mm(inch) 
Type EFI-AF28 General tolerance: 
+0.3 (.012) 


(1.496) 


ml 28 


(.059) 


(.276)}-(.079) 
(.118)| 


| 


me) 
3 


(.350)—-8.7— 
(.377)—-9.6— 


Unit: mm (inch) 
General 


tolerance: 
+0.3(.012) 


33.2(1.307) 


Type EFI-AL21 


47 (1.850 


A MATSUSHITA ELECTRIC IX—16 


PIEZOE LECTRIC GAS IGNITER “PIEZO ARC” 


49(.157DIA) 
Unit: mm (inch) 
Type EFI-AL22 General tolerance: 
+0.3(.012) 
bees) Herpes 
ca ty 
B57 27 
pele 
{ 


Unit: mm 
(inch) 
Type EFI-AG29 General 
tolerance: 
+0.3 (.012) 


Unit: mm (inch) 
General tolerance: 
+0.3(.012) 


=z | of 
¢ a 
is 
—————SSSS = 
1s 
= Lisa - 
(212 (709) 


Type EFI-AL292 


IX—17 A MATSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITER “PIEZO ARC” 


Dimensions 


Type EFI-AL213 


Specifications 


a ~ EFI-AF21. is 
Shee Min. 13 KV Synchroscope and divider 
EFI-AL21 
Output voltage she eee 
EFI-AL22 Min. 12 KV Mean of 5 measurements 
EFI-AL292 
EFI-AL213 


EFI-AF21 
EFI-AF22 
EFI-AF27 
EFI-AL21 
EFI-AG29 
Operation force EFI-AL292 


EFI-AF28 
EFI-AL22 Max. 3.6 kg 
EFI-AL213 Max. 0.6 kg 


EFI-AF21 


EFI-AF22 
EFI-AF27 Max. 6 mm (.236 in) 


EFI-AL21 


Operating stroke EFI-AF28 Venier calipers 


EFI-AG29 
EFI-AL22 Max. 4.5mm (.177 in) 


EFI-AL292 


Max. 3.2 kg (7.0 Ibs) 


Scale spring balance 
Mean of 5 measurements 


EFI-AL213 


EFI-AF21 

EFI-AF22 Output voltage 
EFI-AF27 Min. 12 KV 
EFI-AL21 


Durability test equipment 


Durability EFI-AF28 30,000 times at the rate of cycles per minute 


EFI-A : F : 
tk ee Output voltage Discharge gap is 3mm (.118 in). 


EFI-AL292 Maney 


EFI-AL293 
When the striking mechanism is operated 


A MATSUSHITA ELECTRIC IX-18 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 
ne ESS SS I A a SAY ES SE 


Measuring of Output Voltage 


Accurate value of output voltage is obtained by using output Output Voltage Wave Form 
voltage divider and synchroscope. A high tension lead wire and a ig! 
an earth wire are connected with the terminals of the divider, and 164 | 


the output voltage is measured from the wave form on the CRT 


of a synchroscope which is combined with the divider. 


Output Voltage (KV) 


fe) / 
(0) 10 20 30 
Time (4S) 

EFI—AF22 Type 


Characteristics 
Durability (EFI-AF22 Type) 


Output Voltage (kv) 


10000 20000 
Operation Times 


rs) 
x 
® 
s) 
° 
uw 
(= 
Oo 
=) 
© 
, a 
© 
joe 
eo) 


10000 20000 
Operation Times 


IX-19 A MaTSUSHITA ELECTRIC 


PIEZOELECTRIC GAS IGNITERS “PIEZO ARC” 


Suggestions for Handling 


1. When Striking Mechanism is operated, care should be taken so as to be shorted or to form a discharge gap of 3mm. 

2. Care should be taken not to apply strong pulling and bending. 

3. When binding agents are used, care should be taken to select those in which the dryness is less than 90°C (194°F) within 15 
minutes. 

4. Air ventilation holes should be adequate. Lack of air lowers ignition efficiency. Worse still, imperfect combustion produces 
soot which in turn impairs spark discharge and insulation. 

5, External pressure to the sides of the Striking Mechanism should be minimal in order to allow smooth working of the inner metal 
frame. 


Part Number Code 


HHO-8 OF oa 


Common Code A: Striking | Dimensions of Order of Design 


Mechanism Element 


A MATSUSHITA ELECTRIC IX—20 


X TUNERS 


QUICK SIRELEFERCE!GUIGE 5.3. <icax es scuaytn volauevoeeae-oe aes eee eevon nes ee x1 
NARUTO Wes te merece re ate oes wan nts ee neonates signee oe oa X-2 
UE ATG ne ticterepee tec ae tec Sage hing oi naiea’evidaa aula saeeade tema costo pss X-6 
Combination WME SaO HR) TUNG. s..0.c.<. wevsiensavesvenweederaecssss X-12 


Function 


VHF 


UHF 


Combination 
VHF and 
UHF 


Selection 
Mechanism 


QUICK REFERENCE GUIDE 


Part Number 


ENT-6600 


ENT-4680 


ENK-46000E 


ENK-36110 


ENK-56000 


ENV-76300E 


ENN-001 


ENN-1700 


This chart is intended to serve as a guide only. 


Frequency 

Range 
ch. 2— 13 
ch. 2 — 13 
ch. 14 — 83 
ch. 14 — 83 
ch. 14 — 83 
ch. 2—13 
ch. 14 — 83 


VHF ch. 2— 13 
UHF ch. 14 — 23 


VHF ch. 2—13 
UHF ch. 21 — 69 
(CCIR) 


Video IF 


45.75 MHz 


45.75 MHz 


45.75 MHz 


45.75 MHz 


45.75 MHz 


45.75 MHz 


Note 


Preset Fine Tuning 


Miniature Type 
Preset Fine Tuning 


Single Speed Type 


70-Position Detent, 
Manual Fine Tuning 


10-Position Detent, 
Preset Fine Tuning 


Varactor Tuner 


VHF: 12 Positions 
UHF: 8 Positions 


7 Positions 


(Push Button System) 


A MATSUSHITA ELECTRIC 


Page 


X-16 


VHF TUNERS 
nn 


New 


Solid State 
Type ENT-6600 


Features 

Low noise and high sensitivity 

Little drift 

Stable against environmental changes 
Excellent durability 


Installed read-out mechanism for 
channel indication 


Application 


TR, 2SC-683 
Channels 2~13 


(USA Standard with UHF IF) 45.75 MHz TR. 280-717 
TR;  2SC-717 


Power Supply 


11VDC+5% 11VDC+10% 22VDC 


+5% for nominal value ee 3~7VDC 
6VDC+5% a 6+4VDC 


Mechanical Specifications: 


BOUTON GU Grea eacs cs traces nae bos tacts Vee svfecssatvivaxitementbelior ae 48.6 ~ 90.3 in.-oz. 
Fine Tuning Torque 


Specifications 


: 11.1 ~ 22.2 in.-oz. max. 
eI Erie raters cseta eves tae acre ya goats ase tance sah cus unas aks tose RON ee 50,000 cycles min. 


Electrical Specifications 


ARTUR TAMIAMI OEL Cam ee tee a eo ccc ah hs Se VHF : 30022 balanced, UHF-IF : 75Q unbalanced 
VSWR : 4 max. 

Noise Figure Low channel : 7 dB max., High channel : 9 dB max. 

Gain VHF : 28 dB min., UHF-IF: 28 dB min. 

Oscillator Drift Temperature : +100 KHz~ -300 KHz at 25°C 


Voltage : +200 KHzmax. at +10% Bt 
+1.5 MHz min., 7.5 MHz max. 
RECHT MOE) testes separa trees ror oe cave ieee eee ae eee ee 200 KHz/volt. min. 


A MaTSUSHITA ELECTRIC X-2 


VHF TUNERS 


Dimensions 


Circuit Diagram 


Unit: mm(inch) 


AGC 
UHF-IF Input 
Test Point 
IF Output 


89.7(3.53) 
78.6(3.09) 


tH =a] 
LB eas 


& RF Test Point 
st ig 4 (0.16) IF Trans. 
s um 8 (0.31) B+ 

ru 16 (0.63) UHF Bt 


D | 13 (0.51) 
L | 59 (2.32) 
M | 64 (2.52) 


AFC 
VHF-Input 
Read Out Gear 


30MAX——4 


rl8.54 


135° 


po -o-stt -  - 


Disease Oe 


C=130PF GMV | ig 
R=2.5-4.0MQ 


x3 A MATSUSHITA ELECTRIC 


VHF TUNERS =—— 


New 


Solid State 
Type ENT-4680 


Features 

= Compact size 

= Low noise and high sensitivity 

@ Little drift 

@ Excellent durability 

= Stable against environmental changes 


Application 


TR, 2SC762 
Channels 2 ~ 13 45.75 MHz TR, 2SC947 
TR3 28C1215 


Power Supply 


11VDC + 5% 11VDC + 10% 22VDC 
AGC + 5% for nominal value a 2~5.5VDC 


Specifications 

Mechanical Specifications 
I GUUMVMIOL MED Bete rsccconteqcivsss ions ovules csadaasceceeeeeeserynhu are eon tere eset ce oe ee 27.6 ~ 69.0 in.-oz. 
FiMeaROQIMGMDORGUC, | a screen eiccecarsceten Stn gersncnm ede cos ask eee 13.8 ~ 27.6 in.-oz. 
UFOS sy reas catscecasnasty axenvaspucosssuct cccvup vance vecueiiba odie faygeve tener steadea teeieesriaistertev ea aeeoes 30.000 cycles min. 


Electrical Specifications 


INOWSGARIGUTE! Percecravscessnssece anssteeiGeevessccoaseee GHB CHIBY “cieetccceectcn 7.5 dB max. 
GH Dediassassevay reesspaceoetanrzere senses 8.5 dB max 
MGNVIRM Slits, cers tescxcvusee ceapsectes corocaste schacencaees (ANAK Eyre ete 4.0 max. 
Ga Mes ericce kei av car tetarrendteeansttvawteeriaers CITRIC INS ae a sapctns te ccceee ste sexe 26 dB min. 
TE REJGCtION) etsccsest sevecseseessstecesecssticnacsses GIN Fs cciice wasnt veadencabtextuseveteienexest 45 dB min. 
GhiSi—'GHiS | .edesssscsrecvascusssce 55 dB min. 
[IMAeAREFECUON t ssctcctecanzessszcerzecdsecereeeucvese CRA ChiS eceesysecevcaesvoucs 60 dB min. 
Oscillator Stability 
MER) PERACUOR  sscccccarcncoessvecexs cs cssvscsuertan CHA IChaGs Fs. se ere +100KHz ~ -300KHz at a 25°C rise. 
WOlEAGG.  sterescc-oesccctccsasiecvsdencesuevevecrstinazed GIPZEACHISE Larissa +200KHz max. at +10% B+ 
Fines TuniniguRANge wesistvasccssscuseaveesseteeees GChre2e“GN1S) scat eeecetes +1.5 MHz min. 


A MATSUSHITA ELECTRIC X4 


VHF TUNERS 


Dimensions Unit: mm (inch) 


_— 


1} Main Shaft 11| Screw 
2| Fine Tuning Shaft |12| Chassis Base 
3| Slider Ass'y a 13 Input (VHF & 
4} Coil Spring | UHF IF) 
5} Return Spring — 
6 Frame 
7 
8 
9 
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_| Drum Retaining 
Spring 
17| Tape 


| Mixer Output Coil 
Cover 

Detent Spring 7 
| Washer 
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UHF TUNERS 


Solid State UHF Tuners 
Type ENK-46000E 


Features 

@ Low noise 

@ Little drift 

® Excellent durability 

@ Stable against environmental changes 


Application 


TR, 2SC1215 


Channels 14 ~ 83 45.75 MHz 
D, 181926/1S2198 


Power Supply 


Tee ive 10% Tr 


Specifications 

Mechanical Specifications 
Fine WUMINGNONGUES — cisvexeseossnsscasversssecsnsasscusssetnsstectecteess 0.4 ~ 0.7 in.-oz. 
Pirie POS iled ee rates niscantenseay tip eadenaeetoeeeaD 9~11:1 


Electrical Specifications 


FRE QUISIIGVAR AIG. Lirtsesevescettcercasgvudsverstvssssdienssey sergeuseecteestee 462 MHz ~ 895 MHz 
INOisexFIGUes Gees tree 2-55 sates conusteatevanstecucca.cevtuveatetareenreee 15 dB max. 
Gals | Sere eveceyensecostscastsastucecteassvanecoseternsitevas sh astieSeeeetcea sees 11 dB min. 
PRTVCOMIUEUAM ENS UN owe ccey cates oot cokce scan vies vei axaccanivesscus eek cesensntien 300 {2 Balanced 
VSWR) Sctcsccccscepervevacvecssacsanivexsacexoscstcancauscnsencarasenerentees 3 
Oscillator Stability 
(yl Sa ee ed ee / or een +300 ~ -700 KHz at 25°C rise. 
DN) Ola Cetra eee canes feet as edetvr esse cenaive teenerareeetreetee +200 KHz max. at +10% B+. 
DEIR B DAG ete Meche Serene ernie Sh tak mtaa eee etenees 20,000 cycles min. 
Voltage Breakdown & Insulation Requirement 1... Shaft and antenna terminals must be suitably insulated 
so as to meet UL requirements for line-connected TV 
receivers. 


A MATSUSHITA ELECTRIC X-6 


UHF TUNERS 


Dimensions 


102.4(4.031) 


(1.858) -— 47.2 lol 
62.4 (2.457)}-+40( 1.575) 


.394) 
iT.) 


Circuit Diagram 
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DETENT TUNERS 


Solid State 70-Position Detent Tuners 
Type ENK 36110 


This compact and functionally designed 70-position detent 
tuner satisfies new FCC requirements on comparable 
tuning and radiation regulation. 

This tuner exhibits ultra stable frequency linearity and a 
high grade of reset accuracy. 

Easy-reading standard read-out mechanism is available for 


convenience of designing. 


Application 


Specifications 
Mechanical Specifications 
Detent Shaft 


RROLATING: TORQUE! co cccsccadccassnscanecsexcavsonseccravcnscctccdecnsassucisaaienze 35 ~ 65 in.-oz. 
Rotatingr Angles  stivaesdvnhererecetieectsssrasteanre sina agveeeniecs 1183°/70 chs. 
DIVisigntandlemmern ets er tre vie castes See eee 17.14°/ch. 
ShraftaRattles G2h--.c:secr.icecccscccseevscsecoscterssccasssvenscasscerecvousvemtacta= 0.02 in. max. 
StOPPele SthENGL i cesvccsvsvessucenccccpsenssverivevcsea chisevcusas seneevesusactssans 210 in.-oz. min. 
Fine Tuning Shaft 
FROCAEING) NONGUE: .ecscear.ccsvessscerscsscsucsubvsscensaxsnstiavsassvsedlevaaeenseors . 9~ 35 in.-oz. 
FIMBMTEMINIGHSARGC™ Uccccabeewcace ane cvoacsesssandssducvtsasvecsvssscsessseeates 8~ 12 MHz 
TRUM NGIBaGkash wentncceen cies rire ee ee ee 15° max. 
MARE RAEUIO!  cascccesecs eeasees cms cxesssces cesiaasscavve-usewesuertanvessnececceet ses 0.02 in. max. 
Maximum Allowance Load of Detent Shaft for Indicator ..... 14 in.-oz. 


Indicator Shaft 


DiWeripAG Gt acess secessars cts cestatvicsesssssasaedtrasteesers ouesmeteectieee 36° + 3°/ch. 
Electrical Specifications 
RRESCTEACCHR ACY icy ccnscctestat cods cond ueverasssdusdechsvaubsuus) reovenvstantecee? + 500 KHz max. 
Oscillator Frequency Linearity -.22..c.cs.-ccecccssdvsnerecceswareccenseens + 2.5 MHz max. 
LETEQ), secesna canecercvavevedicx costa socececccdiveaviceuascauwessosulasensasépavesweucesteues 30,000 cycles min. 
Voltage Breakdown & Insulation Requirement ........... eee Shaft and antenna terminals must be suitably insulated 


so as to meet UL requirements for line-connected TV 
receivers. 


A MATSUSHITA ELECTRIC a 


DETENT TUNER 


Dimensions 


Co 
See (1,705) 
29 S 43 .3 
N 8: ar 
a) 
;: — 
a 
a5 
[o-e) . 
oS ido} 
oe 
, 0.5% L14:97' o 
0.020)(0.551).o5 


HOLE3-2 .5DIA.F17-+1 24(0.47 


Unit: mm(inch) 


+— 


(0.118-0.098DIA.) 53.2. 
—= (2.094) 
So Mm Sipe 
wo ™ 


100(3.937)-— 
ANTENNA UY TYPE TUNER 


IF. OUTPUT 


B_TERMINAL@IIV 


Circuit Diagram 


UHF INPUT 


A MATSUSHITA ELECTRIC 


DETENT TUNERS 


Solid State Detent Preset 
Type ENK-56000 


Features 


This tuner has an endless detent presetting mechanism 
which is capable of presetting to 10 tuning positions for 
selection of the desired channel at any dial position. 

At each position, the presetting rod can cover the all- 
channel range (70 channels) within the limit of a 0.590 
inch-stroke. 


Application 


TR, 2SC948/2SC684/2SC 1215 
Channels 14 ~ 83 45.75 MHz D, 181926/1S2198 


Dz 1$2268/1S2339/1S2087A 


Power Supply 


Bee 11.6V + 0.6VDC 11.6V + 0.6VDC 22VDC 


Specifications 
Mechanical Specifications 


Detent Shaft 
ROPE LEC RMRORC Cierra. e tecevein aves ccsces dosns sus sdesssenssancanadoancanremarmeee sonic 40 ~ 140in.-oz. 
BIN ISIOnPAN Gla rene te ott Seckoinv a tare ee ee 36°/ch. 


RS THEAU EER EA EE Cl oe eearc oe wacos se vas cacoc ates set vacen evan vat hoa aay Panton eT nee TE 0.02 in. max. 


Fine Tuning Shaft 


Rotating Torque 13 ~ 28 in.-oz 
Fine Tuning Ratio 45:1 
Tuning Backlash 45° max. 
ShiahtiRattle: Ay.cvseesevscvssrsseeesateeraectes ere teeseererm nts eae 0.02 in. max. 
Maximum Allowance Load of Detent Shaft for Indicator ....... 14 in.-oz. 
Electrical Specifications 
RRESEL ACCURACY) 2oiseec cece Feessenccssstnshcca ccbcenpgnecxenn asaiee cee a vaees ees +1000 KHz max. 
[UT it vow ee Aen aes peer IRN: Corey © 7 er EN RIRE? RET SOE TR ALT 30,000 cycles min. 
Voltage Breakdown & Insulation Requirement .............ceeeee Shaft and antenna terminals must be suitably insulated 


so as to meet UL requirements for line-connected TV 
receivers. 
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DETENT TUNER 


Dimensions 


DETENT .SHAFT 


AFC ® Terminal (6V) 


INDICATOR PLATE 
“i ae 
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Circuit Diagram 
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D, 
1S 1926 
1S 2198 


ats 
2SC948 
2SC684 
28C1215 


D, 
1S 2268 
1S 2339 
1S 2087A 


VARACTOR-DIODE TUNERS 


New 
Varactor Diode 
Type ENV-76300E 


Features 


This tuner includes both the VHF and UHF sections in one 
chassis, and is suitable for color TV receivers. 

The VHF tuner, with a MOS FET, has excellent cross- 
modulation characteristics. The UHF tuner has a solid-state 
RF amplifier for a superior noise figure. 


Application 


T,  3SK39(E) 
T2, 13, T4 2SC947 
45.75 MHz Ts  2SC1070 
Ts  28C1215 
T,  28C1070 


Channels 2 ~ 13 
Channels 14~83 


Power Supply 


+15VDC + 5% +15VDC + 10% +18VDC 


+15VDC + 5% +15VDC + 10% +18VDC 
+15VDC + 5% +15VDC + 10% +18VDC 
+1 ~+25VDC +1 ~ +25VDC +28VDC 
+15VDC + 5% +15VDC + 10% +18VDC 
-15VDC + 5% -15VDC + 10% +18VDC 


+ 5% for nominal value ae + 8VDC 


+ 5% for nominal value aa + 9VDC 


Specifications 


nsailes Ch2~Ch 6 7dB max. pte 

eae Ch7~Ch13 7dB max. 
Ch2~Ch 6 28dB min. 
Ch7~Ch13 25dB min. 


50dB min. 
45dB min. 


45dB min. 


Image Rejection 
Gain Control Range 


A MATSUSHITA ELECTRIC X-12 


VARACTOR-DIODE TUNERS 
nr 
NEW 


Dimensions 
—_ 
Unit:mm(inch) 


UHF INPUT VHF NPUT 


SYMBOL] _ DESCRIPTION 
A | FRAME 
TAP3-M3 DIA. x B | TERMINAL PLATE 
c 


TERMINAL NAME 
AGC (UHF) 


84(3.31) 


is ) | ae AGC (VHF) 


—112MAX(4.40)- 
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X-13 A MaTSUSHITA ELECTRIC 


SELECTION MECHANISM 


New 
Selection Mechanism 
Type ENN-001 


Features 


a Presetting selection mechanism for 12 
positions in VHF and 8 positions in UHF 

a Selection of preset channels is accompli- 
shed by means of motor drive. 


a Channel selection without switching 
VHF and UHF 
a Available for remote control 


Excellent reset accuracy 
Unique design 


Specifications 

Rated: Power Noltage: csccssccciscmectrnrciatesiatern ancnisaianacenie 
RatediMotor Voltage ccsssteacnscesccsttereccnep tention tescnesveleetemuycatieny 
Rated MOtor Current sscarscsssvscsaveciscesesnrmscerauserarcccsssercdsoneaneetens 


Reset ACCULacy ws----cs-snscssssescconsessssesscscssssssnseseonsscscacnsscenessesasssssenessess 


Preset: Shaft: Rotating: TORQUe 'sicccccsccsesissessvsressecesnonersveseesvavecoseoeweess 
PROSGT SH alt ROUARIONNS! tocscessecceuceneve cadaccosvevscdveeuse cvussccarcuscsveveredsstuurs 


A MATSUSHITA ELECTRIC 


Dc 32% v 

net 
Se A 
45t50mA (DC 7V) 


UHF +4mV (equivalent to +100KHz) 
VHF +18mV (equivalent to+100KHz) 
16.6 ~ 27.6 in.-oz. 

UHF: 20+2 times 

VHF: 4 +1 times 


X-14 


SELECTION MECHANISM 


Dimensions 


Unit:mm(inch) 
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X15 A MATSUSHITA ELECTRIC 


SELECTION MECHANISM 


New 
Selection Mechanism 
Type ENN-1700 


Features 


New selection mechanism in push-button system 

7 positions, each position can cover all frequency range 
Little drift 

Excellent reset accuracy 


Available 4 positions 


Specifications 

Resistance Value: 9 aessvisseessscaveextents 
Change of Voltage Curve 
Maximum Power Consumption for Potentiometer _.......... 
Maximum Operating Voltage: vissccccevcsssccsevevesessavscvsssssseess 


ReSOL ACCURACY serracm testa et see caesvax acess ssncdiansecdkastecpassaxeaubees 


Voltage: Rangel. © xcccsscesccthcses cies cesoveccrcsascsaccecessssessescana sess 


Push Pressuiie: Yee stser cA vedees vscavstusscecdscesecaveserevssanetsceeines 


FAME TURING TORAUG!  acuastestieccesieotseteecsscaesseeststavisstaenes 
Band Selector Switch Rotating Torque —......eeeeeeeeeseeeeeeee 
Number of Rotation of Fine Tuning Shaft _................. 


MONtaGenDEITG | \ecswustacsecescecesagsssbasevorsssdpcatsstnvcnsceudeceteascunns 


Liter Test:fon TUMINGISNAIT © sacssesesscesedonsssvesseeevecssissasasore 


Life TISSE SFO RUSMIBURIOM,  <esenscevectecscessrtsdtieotincatassaree 
BaridiSelectarSwitchvleife Test: irccectsseseccinscsecwcscvoasssvenves 


A MarTSUSHITA ELECTRIC 


50mW max. 
32VDC max. 


Reset Accuracy shall be measured with a supply voltage of 30V, at 
each 10 times on-off operation of each push button as to each of the 
3 output voltage of 5V, 10V and 20V. 

1.2:~'26V 

At a supply voltage of 30V 

17:6 ~63:5:0z. 

The pressure shall be large enough to lock the push button at each 
pushing operation. 

0.7 ~ 4.1 in.-oz. 

1.4 ~ 11.0 in.-oz. 

46+3 times 

Indicates the rotation times of the fine tuning shaft within the range 
of voltage variation. 

+50 mV max. 

The maximum voltage drift at 40°C rise. 

Tuning shaft shall perform after 200 cycles slide. 

Ina cycle, a preset shaft is rotated 46 times clockwise and counterclock- 
wise respectively. 

Rotation Speed. .2.-..ccc.s.-<020--c00e020 40 ~ 50 times per minute 

No damage after 20,000 times on-off operation as to each push button. 


No damage after 300 right-left band switching operation. 


X-16 


SELECTION MECHANISM 


Dimensions 


Unit: mm (inch) 
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Circuit Diagram 


Unit: mm (inch) 


Mettd lds 5 


fe 


=a a ok ak =) 


C) 
PUMOR Noo oe: AN. Bo By oF 


AT A MATSUSHITA ELECTRIC 


XI SWITCHES AND PRINTED WIRING BOARD 


QUICK RETETEN COG CUE css con wintusnnndevnnedes saeen ces cas cous dence’ X/-1 
GOMET AITO) ATION ak de sisi saieasn Senet uae ae ona aes Fak cate + XL-2 


Power Switches 


RUS MABUELG etter eerie so ccs «ower devesinnad coceneseeae eeeeiOre mates os aceoc< XL5 
ROCK El etreecme ete erg taps Senctshac whaosls gon asdaapaeamemaulaar aE steelnd towing Sees XI-10 
SUID GIe erarsatare eeenaeengs sen at oetateentacta xox owned aeeoeee meee eatenoweaeine s XL13 
GV ET ecg eee ne ee co rene Sloe aaarant <yicnid goivcaaae hapa vereeacetene ieee rw yen eu co aes XL-15 
AS) AY actions Jacke Nocatee CORN ROOM ERIRE cr eR eco a XL-16 


Signal & Function Switches 


USI UGE Reece eect mere nranccua ined. spine sace asacenaenteee tei ewantinc est comet oe XI-18 
FROGKE Tere trereercaite eters os sera ood savauston sven neh eau eenmiwimaureod «tenes X1-20 
SUA eaten re terre ae es nsw sainnsacaw saci eat meee tame eon eB ee as us wees X1-21 
PIG V.G Goreme ase re ae ree vie Sa conte owion puete dawnt me eNeMaanaee veces es XL23 
FROEAIY eset tine sectemrencte-2h ey noes ls we rhecie eases Ronee eM Meme rat ceric ae wins X1-25 


QUICK REFERENCE GUIDE 


Switches 
sg. as No. of Throw or : | 
Classification Type Poles Poaldee Rating (AC) | Remarks Page 
TV-3 UL Listed, CSA Pending 
ESB-70 [me 132 3A250V UL Listed xI—5 
3(3)A250V | SEMKO Microgap—Switches Class I Listed 
ESB-1150 2 2 3A125V UL-CSA (TV-3) Listed xI-6 
3A125V 
|Push Butt ESB- oe i -Rati xI— 
|Push Button SB-1134, 1137 1 (ee! 6A125V UL Listed (except TV-Rating) 7 
3A125V 
ESB-11 2 132 i -Rati xI-8 
SB-1130, 1133 6A125V UL Listed (except TV-Rating) 
ESB-1140 lee Vo2 2A250V xI-9 
| TV-3 UL Listed, CSA Pending 
EST-15 es t~2 3A250V UL Listed xI-10 
| 3(3)A250V | SEMKO Microgap—Switches Class I Listed 
rf EST-1060 1 12 3A125V UL-CSA(TV-3) Listed 11 
is Rocker 3A125V 
Le < 
= EST-1 1 12 i -Rati 
5 ST-1030 1.5A125V_ UL Listed (except TV-Rating) 5 
o 3A125V 
é EST-1017 2 2 1.5A125V UL Listed (except TV-Rating) 
TV-3 UL Listed, CSA Pending 
3A250V UL Listed 
ESD-39 M2 2) : : F XL-13 
3(3)A250V | SEMKO Microgap—Switches Class I Listed 
Slide 4A250V ; SEMKO Microgap—Switches for TV use 
3A125V 
ESD- es : haha 
SD-27 ieee? 2 1.5A250V UL Listed (except TV-Rating) 
: xI-14 
3A125V : : 
ESD-28D 2 3 1.5A250V UL Listed (except TV-Rating) 
TV-3 UL Listed, CSA Pending 
Lever ESL-21 p2 12 3A250V UL Listed xI-15 
3(3)A250V | SEMKO Microgap—Switches Class I Listed 
Rotary ESE-25 (lf (Ripe 6A125V UL Listed (except TV-Rating) xI516% 
ESB-71 2) 2 
| ESB-72 4 2 
Push Button | a i 
ie ESB-73 6 2 xI-19 
EB: ESB-74 8 2 
& | Rocker EST-121 2 2 xI-20 
6 ESD-44 4 2 For PWBMounting 
‘ZS 
2 ESD-45 6 2 
id . ; xI—21 
| < Slide ESD-46 6 2 bi For PWB Mounting 
- _ESD-47 | 6 Z | 
2 ESD-123 6, 9, 12 2 For PWB Mounting x22 
Lever ESL-19 1~4 3 xXI-23 
ESR-E 1~18 247,12 | Miniature Size acer 
| | Rotary Miniature Size for PWB XI_28 
| : = : 
i) ESR-C 1~18 | 2~7,11 Common Size xI-29 
OA — Ee a SSS ee ee ee ee ee ae . : a 


x4 A MATSUSHITA ELECTRIC 


General Information 


Switch Terminology 


S.P.S.T. (Single-Pole, Single-Throw): A two-terminal switch which either opens or closes one circuit. Circuit may be 
N.O. (Normally Open) or N.C. (Normally Closed) 


N.O. Type — Circuit is open when the switch is not operated. Actuator closes the circuit. 
N.C. Type — Circuit is closed when the switch is not operated. Actuator opens the circuit. 


S.P.D.T. (Single-Pole, Double-Throw): A three-terminal switch which connects a circuit to either one of two alternate 
connections 


D.P.S.T. (Double-Pole, Single-Throw): A four-terminal switch which opens or closes two separate circuits simultaneously 


D.P,D.T. (Double-Pole, Double-Throw): A six-terminal switch which connects one pair of terminals to either of two other pair 
of terminals 


Normally Open 


ee eee 4 
ee ae 


D.P.S.T. 
Normally Open 


Switching Mode 


Shorting: “‘Make-before-break”’ circuit. A moving switch contact establishes a new circuit before disrupting the old one. 


Non-shorting:  ‘‘Break-before-Make” circuit. A moving switch contact disrupts the old circuit before establishing a new one. 


A MATSUSHITA ELECTRIC xI-2 


Mechanical Functions 


Non-Lock: In this type of operation the button remains in only as long as it is pressed, and it returns to its original position 
as soon as the pressure is released. The switching function is maintained by pressure on the button. 


Push-Push: In this type of operation the button remains in when pressed and must be pressed again to return it to its original 
position. The switching function continues as long as the button is engaged. 


Interlock: In this type of operation, when any button of the interlocking group is pressed, it automatically disengages the 
function of any other button in the group. 


Section: Same as ‘station’. A location for an individual switch in a larger assembly of switches. 
P.W.B.: Printed Wiring Board or Printed Circuit Board (P.C.B.) 
C.C.W.: Counterclockwise rotary position 


Note for Usage 


@ Don’t use power switches for low current operation (10mA max.). When this is done, it may cause a faulty contact 


due to not being able to break down the film on the surface of the contact. 


@ Care should be taken with the temperature and time for soldering. 
Temp.; 240°C max. Time; 3 sec. max. 


@ Solder at terminals and lugs of the frame avoiding the top and the side. 


@ Care should be taken with regard to inrush current when using power swithces. 
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Part Number Code 


Switches execpt Rotary Switch 


lo} ene 


Le JLs] 


Design No. by 


1D | Slide | 2 digits. 


Rotary Switch 


EEF El oF & HW HW EW Oo 


No. of No. of No. of Special 


Symbol of Shape But. 2-digit oe 
numbers as | R| Round 
follows: 

. ae mm (1.260’') Mounting Slotted 


tch 
- ot mm (0.827"') Mounting 22 teeth 
Pitch L | knurl & slot 
K 18 teeth 
knurl & slot 


But. 2-digit Length from 
numbers as mounting plane 
follows: to shaft end. 

10 A 

lth 

2a 


27 R 


A MATSUSHITA ELECTRIC XL-4 


POWER SWITCHES 


Universal Rating Push Button Swithes 
ESB-70 


= Conform to the world main safety standards: 
UL: TV-3, 3A250VAC Listed (File No. E36636) 
CSA: TV-3 Pending 
SEMKO (CEE): 3 (3)A 250VAC Microgap-Switches 
Class I Listed 


VDE: 3A250VAC pending 
= Hermetically sealed. Free from troubles caused by arc 


ESB-70 
= Circuitry 


. ee <4 2 — DPDT | DPST SPDT | SPST 
Ompact and improved click action. 
P P PartNo. | ESB701T | ESB702T |ESB703T | ESB704T 


Specifications 


Lock: 4.0 + 0.5mm (.157 + .020’) 


Full: 5.5 + 0.5mm (.217 + .020”’) 1 hour after being subjected to 40° + 2°C, 


90 - 95% RH for 96 hrs; 
Dielectric Strength: 

as shown above 
Insulation Resistance: 

10MQ min. at 500VDC 


600g to 1,200g (21.202 to 42.402) eaithinien 


50mQ max. at 1A 5VDC 

(initial value) he ; 

Terminal-terminal: 2,000 VAC 

Terminal-frame: 4,000 VAC 
__(50 or 60Hz for 1 minute) _ 


100MQ min. at 500VDC 
(initial value) 


Terminal-terminal: 4mm (157) min. 
Terminal-frame: 4mm (.157”) min. 
Contact-contact: 1.5mm (.059’’) min. 


TV-3(UL, CSA), 3A 250V AC (UL) 
3(3)A 250VAC (SEMKO) 


TV-3: 25,000 cycles (TV-3 load test in 
accordance with UL20) 

3A 250V AC: 50,000 cycles (resistance 

load or inductive load) 


Electrical Characteristics 


Dimensions 


Unit: mm (inch) 


Full Stroke -5.5705 
Lock Stroke | 4*9° 


| SCHEMATICS 
oh g 
So 
ae Lee ne 
. op) 
2 = ae ae 


29(1 .142) ae (630) 


BG 12D oa: 
ar ca Sd Be 


XI-5 A MATSUSHITA ELECTRIC 


POWER SWITCHES 


UL Listed: 
CSA Listed: 


Circuitry 


~ DPST 


Specifications 


Shaft Strength 


| ae ae 
| ESB-1150DST ESB-1150 DDT | 


TV-3 Rating (File No.E36636) 
TV-3 Rating (File No.LR29638) 


Lock type and non-lock type are available. 


Stroke 


Mechanical 
Characteristics 


| 


Operating Force 


Contact Resistance 


Insulation Resistance 


g 
Re 
5 
4 
Be 
o 
= 
(Ss) 


Electrical 


Dimensions 


A MATSUSHITA ELECTRIC 


To withstand 5kg push applied along the shaft 


for 1 minute. 


Lock: 4+0.5 mm (.157+.020"’) 


° +1 .040” 
Full: 5.5", .mm (217 oe 


600g to 1300g ( 21.2 0z to 45.9 oz) 


After several times no-load operations: 
25mQ max. at 1A DC 


500MQ min. at 500VDC 

30 minutes after being subjected to 

40°+2°C; 90~95% RH for 48 hrs.; 
Withstanding Voltage: 1,000VAC for 1 minute 
Insulation Res.: 10MQ min. at 5|00VDC | 


Life 


ESB-1150 


Be satisfied all requirements in the 
standard of TV-3 Rating of UL 20 
and 492 issued April 2, April 3, 
1970. 


(Reference) 


Overload Test: Steady state currents 
4.5amp (rms), minimum inrush cur- 
rents 71 amp (peak) with tungsten- 
filament-lamp load for 50 cycles. 


Endurance Test: Steady state cur- 
rents 3 amp (rms), minimum inrush 
currents 51 amp (peak) for 10,000 
cycles. 
Temperature Rise: 30°C max. at 3 
amp. 
Withstanding Voltage: 900VAC (60 
Hz) for 1 minute. 
Continued Endurance Test: With the 
same conditions, for 15,000 cycles 
additional test, capable of making 
and breaking and the same with- 
standing voltage check. 


0.8: 43.5(1.713}-——. Unit: mm (inch) 
GOSH a(t ee 
(.610) $ 
renee | H 
an 65 
ab g5 SCHEMATICS 
ee epee 
#5 ‘S BE i 
SF =" | 38 ‘i 
sea zi 
(.079) 
/ DATE CODE 
/YOUR PART NO, — 8.2 +7.34 
Tae Naz aNiti, 287) 
TYPE NO._ 
MANUFACTURER'S MARK ; 
en 1 gl —— 32(1.260)——— 
5R 26 #0.2(1 024+ .008 
SF ' 
ee aes ate 
~Z-0= ip s a8 
2$-ee [> SS 
+ rae a 
oe a8 
| 4 2-34 Ta Ty cat 
2 2-(.118dia,) 


POWER SWITCHES 


UL Listed Single Pole Push Button Switches 
ESB-1137, 1134 


® UL Listed: UL20-1967 (File No.E36636) 


® Circuitry 


SPDT SPST 


ESB-1137DU ESB-1137SU 
ESB-1134DU ESB-1134SU 


ESB-1137 ESB-1134 


Contact 
Resistance 

Dielectric 
Strength | 
Resistance 


Specifications 


To withstand 5kg push applied along the 
| lever. 

Lock: 4.0£0.5mm (0.157+0.020’’) 

Full: 5.5+0.5mm (0.21740.020’’) 


After several times of no-load operations: 
25mQ max. between each terminal 


1,000 VAC for 1 minute 


1,000g (35.3 oz) max. 100MQ min. at 500V DC 


30 minutes after being subjected to 40°+ 
2°C, 90~95%RH for 24 hours; 

Withstanding Voltage: 1,000 VAC for 1 min. 
Insulation Res.: 10MQ min. at 500 VDC 
After 30,000 times of no-load operations 
with synthetic loads at rated voltage and 


To withstand 500g (17.7 oz) pull applied 
to the end of terminals in any direction 


Break before make 


Electrical Characteristics 


Rating current shown at left (cosd = 0.75~0.80) at 
a speed of 10~15 operations per minute; 
ESB-1137 6A, 125VAC Contact Resistance: 30mQ max. 
ESB-1134 3A, 125VAC Insulation Resistance: 10MQ min. 
Dimensions 


ESB-1137 & 1134 


SCHEMATICS 


XI-7 A MATSUSHITA ELECTRIC. 


POWER SWITCHES 


UL Listed Double Pole Push Button Switches 
ESB-1130, 1133 


@ UL Listed: UL20-1967 (File No.E36636) 
@ Lock type and non-lock type are available. 


® Circuitry 


DPST 
ESB-1130DDU ESB-1130DSU 


ESB-1133DDU ESB-1133DSU 


ESB-1130 ESB-1133 


Specifications 


To withstand 5kg push applied along the 
lever. 

Lock: 4.0£0.5mm (0.157+0.020”) 
Full: 5.5+0.5mm (0.217+0.020”) 


1,000 g max. 


After several times of no-load operations: 
25mQ max. between each terminal 


1,000 VAC for 1 minute 


100MQ min. at 500V DC 


To withstand 500g pull applied to the end 
of terminals in any direction 


30 minutes after being subjected to 40°+ 
2°C, 90~95%RH for 24 hours; 

Withstanding Voltage: 1,000 VAC for 1 min. 
Insulation Res.: 10MQ min. at 500 VDC 
After 30,000 times of no-load operations 
with synthetic loads at rated voltage and 


Break before make 


Rating current shown at left (cosd = 0.75~0.80) at 
a speed of 10~15 operations per minute; 
ESB-1130 3A, 125VAC Contact Resistance: 30m2 max. 
ESB-1133 6A, 125VAC Insulation Resistance: 10MQ min. 
Dimensions 


ESB-1130 & 1133 ; Unit: mm (inch) 


Ory oO) 
SCHEMATICS 


A MATSUSHITA ELECTRIC XI-8 


POWER SWITCHES 


2A 250V, Push Button Switches 
ESB-1140 
® Conform to SEMKO Standard 


™ Lock type and non-lock type are available. 
® Circuitry 


DPDT | DPST 


SPDT | SPST. 
Part No. /ESB1140DD ESB114008 


ESB1140SD ESB-1140SS 


® Conform to SEMKO Standard 
@ Lock type and non-lock type are available. 
@ SPST, SPDT, DPST and DPDT 


Specifications 


ESB-1140 


8 To withstand 5kg push applied along the After 50,000 no-load operations at a speed 
b j shaft of 30 operations per minute; 
s rol Lock: 4+0.5mm(0.157+0.020”) Contact Resistance: 75mQ max. 
8 e |Full: _5.5+0.5mm(0.217+0.020") Life Insulation Resistance: 10MQ max. 
S O ing beac Withstanding Voltage: To withstand for 
Force ,000g max. 1 minute 
+ ae = Temperature Rise: 55°C max. (after apply- 
4 e ) | ing 250VAC, 2A for 1 
Dielectric i | i 
Strength | 2,000VAC for 1 minute hour at room temperature.) 
8 1 . 4 : ____| Temperature 45°C max. (after applying 250VAC, 3A for 
& : | Rise 4 hours at room temperature.) 
3 5 Insulation 500MQ min. at 500 VDC — Py tae 
5 g Resistance After 200 times of loaded (275VAC, 2.5A, 
cos @ = 0.7) operations at a speed of 30 
® a 1 SSE = : é 
i S | 30 minutes after being subjected to Breaking joperations per minute; 
Harald /40°+2°C, 90~95% RH for 24 hours; Capacity Contact Resistance: 50 mQ max. 
Withstanding Voltage: 2,000VAC for 1 min. No continuous arc should be occured dur- 
| Insulation Res: 10MQ min. at 5|00VDC ing above operations. 


Dimensions 


2-3 $(ISO) Tap 


ie 


4 lock stroke 


Full stroke 


rN 
en 


all 


ri: 
3.2( 1.26): 


Y 


Unit:.mm (inch) 


A MATSUSHITA ELECTRIC 


EST-15 


® Conform to the world main safety standards; 
UL: TV-3, 3A250VAC Listed (File No. E36636) 
CSA: TV-3 Pending 
SEMKO (CEE): 3(3)A 250VAC Microgap-Switches 
Class I Listed 
VDE: 3A250VAC pending 
= Hermetically sealed. Free from troubles caused by arc 
leakage or dust. 


= Compact and improved click action. = Circuitry 


Specifications 


POWER SWITCHES 

Universal Rating Rocker Switches 
| 
| 


1 hour after being subjected to 40°+2°C, 
90 - 95%RH for 96 hrs; 


Dielectric Strength: 

as shown above 
Insulation Resistance: 

10MQ min. at 500V DC. 


25 23 


200g to 1,000g (7.050z to 35.302) 


50mQ max. at 1A 5VDC 
(initial value) 
Terminal-terminal: 2,000V AC 
Terminal-frame: 4,000 V AC 
(50 or 60Hz for 1 minute) 


100MQ min. at 500V DC 
(initial value) 


TV-3 (UL, CSA),3A 250V AC: (UL) 
3(3)A250V AC (SEMKO) 


TV-3: 25,000 cycles (TV-3 load test in 
accordance with UL20) 

3A 250V AC: 50,000 cycles (resistance 

load or inductive load) 


Terminal-terminal: 4mm(.157”) min. 
Terminal-frame: 4mm(.157”) min. 
Contact-contact: 1.5mm(.059’’) min. 


Dimensions 


Unit: mm (inch) 


SCHEMATICS 


A MATSUSHITA ELECTRIC XI-10 


POWER SWITCHES 


UL Listed: TV-3 Rating (File No.E36636) 
CSA Listed: TV-3 Rating (File No.LR29638) 
Good snap action 
Circuitry 
SPDT SPS; 
Part No. EST-1060DT EST-1060T 
Be Lever To withstand 2kg (4.4 Ibs) push applied | 8 
ims Strength to the rocker arm & 
£6 5 
o 5 Operating 8 
= 5 corn 300g to 1,000g (10.6 0z to 35.302) s 
oO 
3S Contact 25mQ max. at 1A DC w 
aa Resistance A 
= 8 Dielectric Terminal-Frame: 1,000V AC 8 
a8 Strength (50 or 60Hz for 1 minute) i 
wo . 
iat 100MQ min. at 500V DC 
esistance 
2SMARK 
alg 
eee eS 
PSK 
-26 (1.024) 
31 .5+0.3(1,.240+.012 
U.L. LABEL 


40 .5+0.3( 1,595 #.012 
——43+0.5(1 .693 +.020) + 


Humidity 


Rating 


Life 


(1.122.039) 


XI-11 


EST-1060 


30 minutes after being subjected to 40°+20°C, 
90 - 95%RH for 48 hrs; 
Withstanding Voltage: 
1,000V AC for 1 minute 
Insulation Resistance: 
10MQ min. at 500V DC 


TV-3 (UL, CSA), 3A 125V AC 
TV-3: 25,000 cycles 


Unit: mm (inch) 


A MATSUSHITA ELECTRIC 


POWER SWITCHES 


UL Listed Rocker Switches 
EST-1017, 1030 


= UL Listed File No. E36636 


EST-1017 EST-1030 
= Circuitry 
DPDT DPST SPDT SPST 
Part No. EST-1017DAU EST-1017AU EST-1030DU EST-1030U 


Specifications 


Dimensions 


EST-1017 


A MATSUSHITA ELECTRIC 


To withstand 2kg push applied to the rocker arm 


700~1,400g (EST-1017), 300~1,000g( EST-1030) 


25mQ. max. at 1A DC 


1,000VAC (50~60Hz) for 1 minute 


100MQ min. at 500VDC 


3A 125VAC, 1.5A 250VAC 


XI-12 


EST-1030 


POWER SWITCHES 


Universal Rating Slide Switches 
ESD-39 


® Conform to the world main safety standards; 


UL: TV-3, 3A250VAC Listed (File No. E36636) 

CSA: TV-3 Pending 

SEMKO (CEE): 3 (3)A250VAC Microgap-Switches 
Class I Listed 
4A 250VAC Microgap-Switches 
for TV use Listed 

VDE: 3A 250V Pending 


= Hermetically sealed. Free from troubles caused by arc 


@ Circuitry 
DPDT DPST SPDT SPST 
ESD-391T | ESD-392T | ESD-393T | ESD-394T 


1 hour after being subjected to 40°+2°C, 
90 - 95%RH for 96 hrs; 
Dielectric Strength: 

as shown above 
Insulation Resistance: 
10MQ min. at 500V DC 


leakage or dust. 


= Compact and improved click action. 


Specifications 


5 + 0.5mm (.197 + .020’) 


200g to 600g (7.050z to 21.20z) 


50mQ max. at 1A 5VDC 
(initial value) 
Terminal-terminal: 2,000V AC 
Terminal-frame: 4,000V AC 
(50 or 60Hz for 1 minute) 


100MQ min. at 500V DC 
(initial value) 


TV-3 (UL, CSA), 3A 250V AC (UL) 
3(3)A 250V AC ,4A250VAC (SEMKO) 


TV-3: 25,000 cycles 
(TV-3 load test in accordance with 
UL20) 


3A 250V AC: 50,000 cycles 
(resistance load or inductive load) 


Terminal-terminal: 4mm(.157”) min. 
Terminal-frame: 4mm(.157”) min. 
Contact-contact: 1.5mm/(.059’’) min. 


Dimensions ore crane Unit: mm (inch) 


SCHEMATICS 


HNL t vay 
wil | rt Push 
28.6202 
(1.126 .008) 34 Tap(ISO) 
118dia.) 
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ag 
as 
as 


XL-13 A MATSUSHITA ELECTRIC 


POWER SWITCHES 


UL Listed Slide Switches 


Specifications 


Length of Lever 


ESD-271U 


ESD-272U 


ESD-27 


To withstand 3kg push applied in any 


Break before make 


After several times of no-load operations; 
25mQ. max. at DC 1A 


1,000VAC for 1 minute 


100MQ2Q min. at 500VDC 


9.9 3mm!9-35-9,012") 


® UL Listed File No. E36636 


ESD-28D 


30 minutes after being subjected to 40°+2°C, 


| 90~95% RH for 24 hours; 


Withstanding Voltage: 1,000VAC for 1 minute 
Insulation Res.: 10MQ min. at 5|00VDC 


f After 6,000 operations with synthetic loads at 
rated current and voltage shown below (cos¢ = 


0.75~0.80), Temperature Rise: 30°C max. 


| 3A 125VAC 


ESD-281DU 


1.5A 250VAC 


+0 +0 
8-0.3mm!0-315_9 912) 


+0 +0 
au a 2") 


ESD-271DU 


he 3mm 


ESD-282DU 


ESD-272DU 


Dimensions 


ESD-27 


+0 
16°C a pi(003' 6 gi 0"! 


Stroke: 5+0.3mm(0.192+0.012”) 
Operating Force: 400~900g 


A MATSUSHITA ELECTRIC 


Unit : mm (inch) 
(1.38) +0.2 
28.6 yaad 
5 6t03 
mal 
6 
Xi-14 


+0 +0 
15°. 3mm'9-591_9.912”) 


Stroke: 12+0.5mm(6mm+6mm) (0.47+0.020”) 
Operating Force: L or R>Center 400~1100 g 


Center>L or R 600~1000 g 


42(1.65) 


POWER SWITCHES 


Universal Rating Lever Switches 
ESL-21 


= Conform to the world main safety standards; 


UL: TV-3, 3A250VAC Listed (Fine No. E36636) 

CSA: TV-3 Pending 

SEMKO (CEE): 3 (3) A250VAC Microgap-Switches 
Class I Listed 

VDE: 3A 250V Pending 


@ Hermetically sealed. Free from troubles caused by arc = Circuitry 
leak dust. 
nes” wen DPDT DPST SPDT SPST 
Part No. | ESL-211T) ESL-212T | ESL-213T | ESL-214T 


1 hour after being subjected to 40°+ 2°C, 
90 - 95%RH for 96 hrs; 
Dielectric Strength: as shown above 
Insulation Resistance: 10MQ min. at 
500V DC 


ESL-21 


= Compact and improved click action. 


Specifications 


25° + 3° 


00g (14.1 0z) max. 


50mQ max. at 1A 5V DC 
(initial value) 
Terminal-terminal: 2,000V AC 
Terminal-frame: 4,000V AC 
(50 or 60Hz for 1 minute) 


100MQ min. at 500V DC 
(initial value) 


TV-3 (UL, CSA) 3A250V AC (UL) 


3(3)A250V AC (SEMKO) 


TV-3: 25,000 cycles (TV-3 load test in 

accordance with UL20) 
3A250V AC: 50,000 cycles (resistance 
load or inductive load) 


Terminal-terminal: 4mm (.157’’) min. 
Terminal-frame: 4mm (.157”) min. 
Contact-contact: 1.5mm (.059’’) min. 


Dimensions Unit: mm (inch) 


SCHEMATICS 


pdf 
pian 


-393) 


(512) ] 


rons 
}— 


16. (634) 
-—24.5+{ .965 


(.134) 


XL-15 A MATSUSHITA ELECTRIC 


POWER SWITCHES 


Cassette Type Power Switches 
ESE-25 


™ Easy combination with a Rotary Switch or Lever 
Switch 

= Four types of circuits are available to one cassette. 

a 1-Section or 2-Section is most available. 


a UL Listed: UL20-1967 (File No.E36636, Assignment 
No.69ME3117) 


ESE-25 


Part No. 


ESE — 251 DD ESE — 252 DD 


ESE — 251 DS ESE — 252 DS 


ESE — 251 SD ESE — 252 SD 


ESE — 251SS ESE — 252 SS 


Specifications 


To withstand 400g (14.1 02) pull in any 30 minutes after being subjected to 40°+2°C, 
direction for 1 minute without damage 90 - 95% RH for 10 hrs; 
and loosening Withstanding Voltage: 1,000VAC for 1 
Bie ges miunte 
Refer to the next page b Insulation Resistance: 10MQ min. at 
d 500VDC 


Refer to the next page 7 After 10,000 rotations at a speed of 15 
to 20 operations per minute with 
inductive load (6A 125VAC cosd=0.75~ 
0.80); 


Temperature Rise: 30°C max. 


1,000VAC for 1 minute 


15mQ max. 


100MQ min. at 500V AC 


Material 


Phenol resin 


Phenol composition applicated with varnish 


Phenol resin 


Brass, silver plating 


Phospherous bronze 


Silver-clad copper, Silver-copper alloy 


A MartSuUSHITA ELECTRIC XI-16 


POWER SWITCHES 


Applications and Dimensions 


Unit: mm (inch) 
DATE CODE 


7% Thread P=0.75 


(.236dia.*+-908) 


are ts ie Sr 
(.354) (.323) 


Shaft. Length 
UL LABEL 


Ratation Torque: 1.2 + 0.5 kg-cm A,B, C, D: Available upon request 


ESR-E type 


Unit: mm (inch) 


Operating Force: 0.35 +0.15 kg Y ESL-18 type 


bres 


Unit: mm (inch) 


Operating Force: 1.4 + 0.5 kg-cm 


ESR-E type 


X17 A MATSUSHITA ELECTRIC 


SIGNAL & FUNCTION SWITCHES 


Multiple Station Push Button Switches 
ESB-7 


20 Stations to be manufactured. 
High reliability of interlocking, release action and contacts. 


Good click action 

Shorting type and non-shorting type are available. 
PC board mounting type and lead wire terminal type. 
Lock (push- push), non-lock, interlock. 

Circuitry 


6PDT 8PDT 
Part No. ESB-715 | ESB-725 | ESB-735 | ESB-745 


ESB-7 


Operating Force} 600+250) 600+250 800+ 250; 800+ 250 
g (oz) (21.2+ 8.8) | (21.24 8.8) | (28.2+ 8.8) | (28.2 + 8.8) 


Specifications 


Lock: 4+0.5mm (.157+.020”) mal After 10,000 no-load operations 
Full: 5.5£0.5mm (.2174.020;’) mea ol Contact Resistance: 40mQ max. 
‘Pinal Dielectric Strength: 500VAC for 1 
minute 
Operating Force: Within +20%, -30% of 
the initial value 


1 hour after being subjected to 40° + 2°C, 
90 ~ 95%RH for 48 hours; 


Humidity : ; F 
Pater set acre Insulation Resistance: Lae ee at 


20mQ max. initial 


aye 


istics 


Terminal — terminal: 500V AC 
Terminal — frame: 500V AC 
(50 Hz or 60 Hz for 1 minute) 


"Character 


Dimensions 


5% 
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A MATSUSHITA ELECTRIC XL-18 


SIGNAL & FUNCTION SWITCHES 


ESB-715 


ESB-725 


Unit: mm (inch) 
SCHEMATICS 


Push {} 


Unit: mm (inch) 


DATE CODE 


TERMINAL SHAPE 


ESB-735 


ESB-745 


Unit: mm (inch) 


£020 — 


—— 60 1#05-(2.366) 


PART NO. 


Push 
% 
fe} fe} 
8.8max 
EN: at als 
3.3 
j ° ° 
4, 
es 
oe 
a 
gy & ft 
t+ Ea 1 
I 
ae eae 
mH ilies 
STi een PART No. 
Teen pees DATE CODE 


Unit: mm (inch) 


° 


| PART_No. 
| DATE CODE d 


[o} 
fe) 


fl 
T i 
‘DATE CODE ne 


XI-19 


A MATSUSHITA ELECTRIC 


SIGNAL & FUNCTION SWITCHES 


@ Circuitry 
DPDT . 
EST-121 
ieee es 8 ___ Lever Strength To withstand 2kg push applied to the rocker arm 
| Characteristics a a Operating Force 300~800g 
____ Contact Resistance 20m2 max. at [A DC 
Electrical Dielectric Strength 500VAC (50~60Hz) for 1 minute 
cata ve Insulation Resistance 100MQ. min. at 500VDC 


Dimensions 


Unit: mm (inch) 


40.523 
43 (1.69) 


" 

3-4 

-+———30,5 > 
(1.20) 


14 


A MATSUSHITA ELECTRIC XI-20 


SIGNAL & FUNCTION SWITCHES 
SS 


Slide Switches Double Throw Type 
ESD-44, 45, 46, 47 


@ Detachable knob. 
m@ Standard heights of knobs are 6, 7, 9, 12 and 14mm (0.24, 0.28, 0.35, 0.47 and 0.55 inches) 
@ Standard knob colors are black or ivory. 


Specifications 


| To withstand 3kg push applied in any direction 
for 15 seconds when mounted on PWB 
After several times of no-load operations 
20m2 max: Between each terminal 
5mQ max: Variation by vibration 


30 minutes after being subjected to 40°+2°C, 
90~95 RH for 10 hours; 
Dielectric strength: 500V AC for 1 minute 
Insulation Res: 10MQ min. at 500VDC 
After 10,000 no-load operations at a speed 
of 15 operations per minute; 
Contact Resistance: 40mQ max. 
Operating Forces: Within 

+30% of the initial value 


500VAC for 1 minute 


100MQ min. at 500VDC 


Dimensions 
i ito) Cee ee 2.5+0.3mm (0.098+0.012’) for ESD-44, ESD-46 
3.0£0.3mm (0.11840.012’') for ESD-45, ESD-47 
Operating Force .............. 200 to 600g (7.1 to 21.2 oz) 
Traveling Distance ........... 10mm (0.394”) for ESD-44, ESD-46 


10.5mm (0.413”) for ESD-45, ESD-47 


ESD-44 (Four Pole Double Throw) For PWB Mounting ESD-45 (Six Pole Double Throw) For Lead Wiring 


Unit: mm (inch) Unit: mm (inch) 


PELILLILG 
388488858 


7 
(.63)  Knurl 


ESD-46 (Six Pole Double Throw) For PWB Mounting ESD-47 (Six Pole Double Throw) For Lead Wiring 


Unit: mm (inch) Unit: mm (inch) 


FRR ARIES 
sess ey 


XE-21 A MATSUSHITA ELECTRIC 


SIGNAL & FUNCTION SWITCHES 


Single Alignment Terminals 


= Compact and multi-circuits switching. 
= PWB mounting type with single alignment terminals. 
m Usable for push type or pull type by changing spring connection. 


Standard Products 


Part Number 


ESD-1236S 


Circuitry 


ESD-1234S 


9 Pole Double Throw 


ESD-1237S 


Specifications 


Mechanical 


| 


Electrical 
Characteristics 


Lever 
Strength 
‘Stroke 


Terminal 
_ Strength 
Switch Timing 


Characteristics 


4 


Contact 
Resistance 


Dielectric 
Strength 


“| 2+0.3mm (0.079+0.012”) 


~ 12 Pole Double Throw 


To withstand 3 kg push applied in any 
direction for 15 seconds when mounted 
on PWB. 


To withstand 500g pull applied to the end 
of terminals in any direction for 1 minute 


Make before break 


After several times of no-load operations; 
20mQ max: Between each terminal 
5mQ. max: Variation by vibration 


Electrical Characteristics 


500V AC for 1 minute 


Insulation 
Resistance 


Dimensions 


A MaTSUSHITA ELECTRIC 


ESD-1236 


100MQ min. at 500V DC 


Operating Force 


600 g max. 


1,000 g max. 


1,000 g max. 


Humidity 


| 
| 
| 
} 


Life 


30 minutes after being subjected to 40°+ 
2°C. 90~95% RH for 10 hours; 
Withstanding Voltage: 500V AC for 1 
minute 
Insulation Res.: T1OMQ min. at 5|00V DC 


After 10,000 no-load operations at a 
speed of 15 to 20 operations per minute; 
Contact Resistance: 40mQ max. 

Operating Force: Within +30% of the 
initial value 


ESD-1234 j| nae Stroke 


XI-—22 


a 


Unit: mm (inch) 


SIGNAL & FUNCTION SWITCHES 
nr rr a aa 


Lever Switch 
ESL-19 


A good click action miniature type. 

Long life and complete connection. 

Red and black lever color with metallic hairline cap. 

1 to 4 sections are available. 

PC board mounting type and lead wire lug type are available. 
Lever pitch is 15mm/(.591) and 12mm(.472). 

S.P.D.T.(each section), non-shorting 


Specifications 


ESL-197A 


30 minutes after being subjected to 40° 

2°C, 90~95% RH for 10 hours; 

Dielectric Strength: 500VAC for 1 
minute. 

Insulation Resistance: 10MQ min. at 

500VDC 


After 30,000 no-load operations at a 
speed of 15 operations per minute; 
Contact Resistance: 40m max. 
Operating Forces: Within +30% of the 
initial value 


To withstand 4kg (8.8 Ibs) push applied 
in switching direction for 10 seconds. 


To withstand 1kg(2.205Ibs) pull applied 
in any direction for 1 minute. 


To withstand more than 3.5kg pull 


Electrical 


Characteristics 2 


20° 42° 


250 + 150g (8.8 + 5.3 oz) 


After serveral cycles of no-load 
operations; 20mQ max. 


500VAC(60 Hz) for 1 minute 


100MQ min. at 500V DC 


Dimensions 


Unit: mm (inch) Unit: mm (inch) 


67(2.638) 


Prag a | 2~3¢ TAP 
Vi “(.118dia) 


36 max(1 417) 
28*°7(1.102) 


2-2.69 TAP 


(.047 }1.24 
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Ba 4 
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XI-23 A MATSUSHITA ELECTRIC 


SIGNAL & FUNCTION SWITCHES 


Rotary Switches 
Standard Mounting 
Type E (Miniature Size) 


Type S 


re 2mm¢(.08') Threads 


Shaft Length 


Type C (Common Size) — type L 


3mm¢(.12”¢) Threads 


Shaft length 


3mm ¢(.12"¢) Threads 


Type S 


Shaft length 


Shaft Length: Length from mounting plane to shaft end. 


Standard Trims and Shaft Length 


Type Trim: mm (inch) 


Type N 


|! 2mm¢(.08") Threads 


Shaft Length 
Type N 


émm¢(.24"d) Threads | 


2, ReROl7 Sm 
(.030”) 


Shaft length 


Shaft Length: mm (inch) 


Type L 
(22 Knurls) 


0.6C IC aL 


Type K 
(18 Knurls) 


Standard size 


10,13,15,18,20,25,30,40 
(0.394,0.512,0.591,0.709,0.787,0.984,1.181,1.575) 


If shaft length is more than 25mm, refer to the above drawing; 
and if it is less than 25mm, knurl length becomes shorter. 


Examples of Custom-made Shaft Trims 


0.5C 
{08 
+] | 
SST oO. 
\ ——— 
= aes 


A MATSUSHITA ELECTRIC 


XI-24 


4 


SIGNAL & FUNCTION SWITCHES 


Miniature Rotary Switches (TypeE ) 


= Compact size, excellent momentary action. 
® Ideally suited for use in band switching for portable radios. 
@ Available in switches from 1 to 7 sections 


Specifications 


30 minutes after being subjected to 40°+2 C, 
90~95% RH for 10 hours; 
Withstanding Voltage: 500VAC, 1 minute 
Insulation Resistance: 1OMQ min. at 500VDC 


10kg-cm for 15 seconds 


+3° measured from the 1st position 


Standard Circuit and Contact Arrangement 


1 Section Type 1.1+0.3kg-cm 
1.2+0.3kg-cm 
1.340.5kg-cm 
1.5+0.5kg-cm 

5~7 Section Type 
1.840.8kg-cm 


To withstand 400g pull in any direction 
for 1 minute without damage and loosening 


After 10,000 times of no-load operations: 
Contact Resistance: 20mQ22 max. 
Rotation Torque Change: +10% 

-30% 


XI-25 


A MaTSUSHITA ELECTRIC 


SIGNAL & FUNCTION SWITCHES 


Standard Products 


ESR-E 162KD0z 
ESR-E143KO0z 
ESR-E 134K00z oy 
ESR-E 125KDIOz 
ESR-E 126KO0Z ~ 
ESR-E 2C2KO0z 
ESR-E 283KO0z ~ 
ESR-E 264KO0Z 
ESR-E245KOOZ 


ESR-E 246KO0z i 
ESR-E 22CKOUz 12 


6 Fig. 1 Type K Not Provided 

4 

3 

2 

2 

6 

4 

3 

2 

2 

1 
ESR-E2C2KOOY aa | Fig. 3 [ Provided (1pc.) 
ESR-E 283KO0Y 4 ” ” " 

3 

2 

2 

1 

6 

4 

3 

2 

2 

1 

6 


1 Section 


Less than 


oO a FF WN DD Oa fF WwW DY 


2 Sections 


ESR-E 264KOY 
ESR-E 245KO0Y 
_ESR-E 246KO0Y a 
ESR-E 22CKOUY 
_ESR-E 3J2KO02_ 
ESR-E3C3KO0Z 
ESR-E394KOOZ 
ESR-E 365KO0Z _ 
ESR-E 366KO0Z ~ 
ESR-E 33CKO0z ~ 
_ESR-E 3/2KOIDY = 
ESR-E3C3KODY 
ESR-E 394KO0Y 
ESR-E 365KD0Y © 
ESR-E 366KO0Y ~ 
ESR-E33CKOOY ~ 


| 


3 Sections 


+ 


4 to 7 sections types are also available for standard products. 
* Type L is available for standard trim. 


Mounting: Refer to page 3. (I) Type L and N for 13~40mm shaft. 
(II) Type S for 10mm shaft. 


A MaTSUSHITA ELECTRIC XI-26 


SIGNAL & FUNCTION SWITCHES 


Standard Size 


Unit: mm(inch) 


2$Th'd P=0.4 


1—Section - 


1 (.827)-44 
5(.984) 


A | b—2 
Fig. 1 ee 


2—Section 3—Section 


32 

24.5—+| +1 

(.965) +1 (1.260) 
4-Section 6-Section 


lL. 38. 5+1——+-+| 


(1,516) (2.244) 


7-Section 


4 : = i mee 
| | | 
i I \ | 
| l | 15! Lb! 
- ——— - 
Sisal 4 ahd 


(2. 008) 


If shaft length is 10mm (0.394’’), installation fittings are located at the two side. Those between 13~40mm (0.512~1.575”) are 
available with the installation fittings either at-the two sides or at the center. 


XI-27 A MATSUSHITA ELECTRIC 


SIGNAL & FUNCTION SWITCHES 


Type E For PWB Mounting 


This is a variation of the type E rotary switch, which has soldered pins. 
Advantages 

= Best soldering and connections to PWB circuit. 

= Various printed stator patterns can be designed upon request. 

@ Permitting make-before-break or break-before-make circuits in combination. 
Available in 1~4 sections, a power switch can be combined. 

Available in 1~6 poles, 2~12 positions. 


Specifications 


50mQ max. 


Make-before-break or break-before-make 


After 10,000 no-load operations: 
Contact Resistance = 100mQ22 max. 


Rotation Torque Change = +10%, -30% 


1-section type 1.1 + 0.5 kg-cm 
2-section type 1.2 + 0.5 kg-cm 
3-section type 1.3 + 0.7 kg-cm 
4-section type 1.5 + 0.7 kg-cm 


(Pleasr refer to specifications of E-type rotary switch for other items.) 


Dimensions 


Unit: mm (inch) 


2¢Th'd P=0.4 


Shaft dia. (D): 69 (.236) “°F (boa! Bushing dia: 7¢ (.275), pitch 0.75 (.03) or 
8 =e 9.525¢ (3/8” - 32 NEF) 
6.35¢ (.250)*2-2 (008) 


-0.1 (.004) Standard pitch (P) for PWB: 4mm (.157) 


A MATSUSHITA ELECTRIC X1-28 


SIGNAL & FUNCTION SWITCHES 


Rotary Switches (Type C) 


Stable contact mechanism. Available in a wide selection, 
to meet requirements of virtually any circuit. 
1 to 6 Sections are available. 


Standard Mounting: See page 24 
Standard Trims and Shaft Length : See page 24 


Standard Circuit : Available in a maximum of 4 poles and 


Type C Type C 


2 positions per wafer. with Power Switch 


Specifications 
15mQ | 1 Section Type 1.5+0.5 kg-cm 
iitdilalniti 2 Section Type 2.5+0.5kg-cm 
: 3 Section Type 2.7+0.7 kg-cm 
500 VAC (60Hz) for 1 minute 4 Section Type 2.8+0.7 kg-cm 


To withstand 1kg pull in any direction for 
1 minute without damage and loosening 


| 30 minutes after being subjected to 
40° +2°C, 90~95% RH for 10 hours, 
Withstanding Voltage: 5|00VAC 1minute 
Insulation Res.: 1OMQmin. at 5|00V DC After 10,000 times of no-load operations 


Contact Res.: 20m22. max. 
15kg-cm for 15 seconds 


-30% 
+3° measured from the 1st position SPST, SPDT, DPST, DPDT 


Break before make or make before break 


Demensions Type C 


Unit:mm (inch) 


+0.3 


[ +o 
E Pai 


. W.34y 


(1.659) 1 Section 2 Section 


—_g~—-Unit:mm (inch 


xI-29 A MATSUSHITA ELECTRIC 


PRINTED WIRING BOARDS 


= The types included in this catalog cover the general 
purpose boards most commonly used. We supply as 
well specially processed circuitry boards to meet exact- 
ing specifications for specialized needs. We offer this 


same service to meet your requirements, without obliga- 


tion. 


= We manufacture from the raw material to the finished 
product thereby guaranteeing uniform quality. We 


laminate our own insulating board and apply the copper 


Copper Clad Laminated PWB 


Specifications 


Paper-base 
Phenolic 


°,0 


2 
° 
es 
2 
6 
©. 
og 
2 
s 


1.6 (.063) 


clad. In addition, our mass production plant for chemical 
and electro-plating processes is one of the world’s finest. 
= We assure high accuracy, the finest techniques, the best 
material available in compounds and pure copper, and 
skilled automated processing. We offer you the best 
printed circuit boards available for use in transistorized 
circuitry for radios, TV's, electronic computers, and 


instruments and measuring panelings. 


105°C 
(221°F) min. 


Paper-base 
Phenolic 


1.6 (.063) 


105°C 
(221°F) min. 


Paper-base 
Phenolic 


1.6 (0.63) 


105°C 
(221°F) min. 


Paper-base 
Phenolic 


1.6 (.063) 


105°C 
(221°F) min. 


Paper-base 


Epoxy 


1.6 (.063) 


105°C 
(221°F) min. 


Glass-base 
Epoxy 


1.6 (.063) 


105°C 
(221°F) min. 


Glass-base 
Epoxy 


1.6 (.063) 


XI-31 


105°C 
(221°F) min. 


A MATSUSHITA ELECTRIC 


PRINTED WIRING BOARDS 


“Duston” Plated Through-Hole PCB 


This wiring boerd was recently developed by MATSUSHITA 
ELECTRIC and marketed under the name ‘“‘DUSTON”. 
This name was chosen because of the new process employed 
in the manufacture of the board. 


3 | 
3] 
| 


Powdered copper is fixed with adhesive ink to an insulated 
board which has a wiring pattern already printed on it. 
Then, electroless copper plating is applied over the fixed 
copper powder. In addition, this process makes it possible to 
plate the through-hole easily. 


= Through-hole plating provides better solderability and, 
consequently, higher soldering reliability. 

® No rework is needed after dip or flow soldering. 

® UL listed. File No. E-36779 


Specifications 


Paper-base 105°C 
Shadoic | O) (221°F) min. 


Paper-base 105°C 

XxP 1.5 (058) ) : ‘ 

. 8 (17.6) 3 
aper-base mine 105 C 


(A) (B) 
Note: Pull strength tests are conducted as described right. Peed ye ane 1 -— Binm(031) dio 


Solder 
Conductor 


laminate 


3mm(.118) 3mm(.118) 


Cross-section of conductor Cross-section of through-hole plating 
@ Conductor layer with electroless copper plating. (1) Conductor 
@) Layer of copper powder and adhesive. (2) Electroless copper plated through hole 
(3) Insulation layer (Laminate) (3) Components lead-wire insertion hole 
(4) Laminate 


A MATSUSHITA ELECTRIC xI-32 


PRINTED WIRING BOARD 


Minimum Dimensions and Tolerances . : 
Unit: mm{(inch) 


CCL 


0.5 (.020) 0.5 (.020) 
+0.2 (.008) +0.2 (.008) 


0.5 (.020) 0.5 (.020) LINDE LES LLS 
+0.2 (.008) +0.2 (.008) °EMEMEEII EDS 4 


t: More than t: More than 
board thickness board thickness 


Refer to UL Listed | Refer to UL Listed 


= <: 


More than More than 
board thickness board thickness 


UL Listed (CCL) (Duston) 
Conductor Width: 0.5 (.020) min. 0.8 (.031) min. 
Unpierced Conductor Diameter: 15 (.591) max. 20 (.787) max. 
Edge Conductor Width: 1.5 (.059) min. 2.4 (.094) min. 
Tolerances 


0.3 (.012) max. 0.3 (.012) max. 


+0.3 (.012) +0.3 (.012) 


XI-33 A MATSUSHITA ELECTRIC 


PRINTED WIRING BOARDS 


“Plated Through Hole PWB 


Specifications 


Glass-base F 105°C 
Epoxy g ; : (221°F) min. 
Glass-base : 175°C 
Epoxy A (ig : (221°F) min. 


More than board thickness 


Refer to UL Listed 


UL Listed 

Conductor Width: 0.25 (.098) min. Edge Conductor Width: c — 0.76 (.030) min. 
Unpierced Conductor Diameter: 15 (.591) 

Tolerances 


+0.3 (.012) max. 
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Xl SPEAKERS 
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Part Number Code 


leJla)isJ—LJE] 


Dia. (cm) 
For oval type 
long axis 


Tweeter 
Horn 


Application 


P 


General, Round 


D | Oval 


Pi 


Woofer, Round 


HM 


Squawker, 
Horn 


Tweeter 
Round 


PM 


Squawker, 
Round 


Tweeter 
Dome 


KM 


Squawker, 
Dome 


Xi 


2 Digits 
Start with 01 


Less than 302 


rt OTL Type w/o 
Center Tap 


Alphabetical 
Identifications 


Using alphabet from 
A according to dif- 
ference in marking 
voice coil, impedance, 
etc, 


A MATSUSHITA ELECTRIC 


TWEETERS 


Horn Tweeters 


Realistic stereo performance demands high-quality tweeters which reproduce crisp and clear sound. 


These Matsushita tweeters meet this demand. 


EAS-5HH31SB | BRISK 


EAS-5HH17SM 3k ~ U5I< 


EAS-5HH39SC 4K ~ 15K 


EAS-8HH21SA | 1.5K ~ 20K 


EAS-8HH55SC 2K 17K 


EAS-15HH51SA TK 12K 


EAS-5HH31SB 


4 tine 
4-3.5%6.5 1.862 110 
4- (0.138 fomee =e 
/ | 0.236 100 


BER eRe ee 
aa TEN 


TT 90 a 
80 

sed oT a a 

PT cae CT OS eT 


20 50 100 200 500 1K 2K 5K 10K 20K 


EAS-5HH17SM 


° 
S 


60— 2.362 -“ 8 


529 2.047) 


50 100 200 Ke 2K 5K OK 20K 
a 


A MATSUSHITA ELECTRIC X02 


TWEETERS 


EAS-5HH39SC 


EAS-8HH55SC 


4-4 


7.252) 


3184.2 


529 2.047 


4-5.4% 14.1 


/4-(0.213) * 0.555) 


- 82 = 
3.228)3---10 

7} (0.118), (0.304) 

— 
1 

as 

BS 

3B 

at 

= 

es 

= 


oy 132 
(3.000) _6-5.29 36.5 5.197) 
[63.5 6-(0.205)/1.437) 
2.170) |A 


60 .2.362)— 


2 
1.319 


4.5 
50.8 
0.177) 2.000) 
© ° 
' 
s 
8 
o 
To ® 
s 
4 
oJ 


50 


~ 50 


50 


700 200 


100. 200 


100 200 


100 200 


500 


(Hz) 


500 
(H 


10K 20K 


~ BK 10K 20K 


2K 5K 10K 20K 


2K 10K 20K 


A MaTSUSHITA ELECTRIC 


TWEETERS 


Cone Tweeters 


These economically produced cone tweeters reproduce softer and clearer sound than dome or horn type tweeters. This group 
of tweeters can also be most effectively combined with our woofers, providing high-quality sound reproduction. 


5cem (2"),6.5em (2—1/2”) 


EAS-5PH34SD 4K ~ 15K 10 (.35) 45 (1.59) 
EAS-5PHO5S 

EAS-5PH15SC 
EAS-5PH18SF 


2K ~ 20K 31 (1.09) NOS: (371) 
Hoke ~"15Kk 12 (0.42) 60 (2.12) 
1.5K ~ 20K 42 (1.48) 140 (4.94) 

2K ~ 12K 10 (.35) 60 (2.12) 

2K ~ 12K 12 (.42) 60 (2.12) 
13k + 15K 15 (.53) 73 (2.58) 

5K 15K 42 (1.48) 130 (4.59) 

2K ~ 15K 31X12 09) 170 (6.00) 

1K ~ 15K 36 (1.27) 135 (4.76) 


EAS-65PH20S 6.5 (2%) 
EAS-65PH14S 6.5 (2%) 
EAS-65PH15SA_ | 6.5 (2%) 
EAS-65PHO5SSA | 6.5 (2') 
EAS-65PH16SB_ | 6.5 (2%) 
EAS-65PH13SD | 6.5 (2%) 


00} CO} CO} C| CO} CO!) CO} CO) © 


EAS-5PH34SD 


100 200 500 ia 10K 20K 


4- (0.181 0.272 


100 200 500 1K 2K 
(Hz) 


A MaTSUSHITA ELECTRIC XI_4 


TWEETERS 


EAS-5PH15SC 


27.5_) .0.6(0.024 
0.689} 


4- 4X8 : Es 5 . 
4-(0.157X0.315 0.528 ai i | 
7 Lele | 
st} 8385 HT 
12 | : 
50 100 200 aoe ey 
(Hz 


EAS-5PH18SF 


4-4,29 


829 3.228) 


100 200 500 1K 2K 5K 10K 20K 
(Hz) 


EAS-65PH20S 


50 100 200 500 1K 2K 
(Hz) 


EAS-65PH14S 
Pas 
4-3.5X6 asa Slate 
poesia 13.4. +|(0.09) 
4-(0.1880.236)/9°e53) LE 
/ (0.523) 1.039 
| | 
=] P 
3 
i 
| 
| ~ 500 1K 


(Hz) 


A MaTSUSHITA ELECTRIC 


TWEETERS 


EAS-65PH15SA 


50. 100 200 500 1K 2K 6K 10K 20K 
(Hz) 


26 
4-4.6-6.9 [i024] oy 
J 0.181 0.272) ‘ 609 
| 
a) 
Ss 
| dB)L_| Wi Eeai epee Ik 
| 20 50 100 200 ia? 1K 2K 10K 20K 
z) 


45. 4-48 
1.72) | [40.157 0.315) 


32 
1.260 


50 100 200 500 1K 2K 
(Hz) 


43.3 
~~ (1,705) 
~ 25. 
(0. 


50 100 200 500 1K 
(Hz) 


A MATSUSHITA ELECTRIC XII-6 


TWEETERS 


8cm(3"), 9cm(3-1/2"), 10cm (4") 


EAS-8PH35SB 


2K ~ 12K 


EAS-8PH33SA 


3K ~ 15K 


EAS-8PH25SB 


3K ~ 15K 


EAS-9PH38SA 


2K ~ 10K 


EAS-9PH44S 


1K ~ 12K 


EAS-10PH29SG 


EAS-8PH35SB 


35.2 
| (1.386) —] 

HI6.24  -74—310.120) 
0.638) 


0.07 


XII—7 


3K ~ 10K 


I 
MW 
eo UT J 
a i 
(8 ee 


100 200 


~ BK 10K 20K 


A MATSUSHITA ELECTRIC 


TWEETERS 


EAS-8PH25SB 


~ 60 100 200 500 1K 2K -«BK. 10K 20K 
Zz 


EAS-9PH38SA 


50 100 200 5K 10K 20K 


EAS-9PH44S 


10K 20K 


EAS-10PH29SG 


100 200 1K 2K «BK 10K 20K 


A MATSUSHITA ELECTRIC XI-8 


TWEETERS 


Dome Tweeters 


EAS-9KHO5S 9 (3%) 1K ~ 20K 226 (7.98) 0.50 (1.10) 


EAS-10KHO5S 10 (4) 1.5K ~ 12K 60 (2.12) 0.19 (.42) 


EAS-10KH10S 10 (4) T.5K~ 12K 85 (3.00) 0.24 (.53) 


EAS-10KH15S 10 (4) 1.5K ~ 12K 105 (3.71) 0.27 (.60) 


EAS-10KHO3S. 10 (4) 2K ~ 20K 103 (3.63) “0.3 (10.58) 


EAS-13KHO01S 12 (5) 0.9K ~ 20K 342 (12.06) 1.3 (45.85) 


EAS-9KHO5S 


uy 
4-(0.157)'9 


0 
217) 5 
sidan 


50 100 200 500 1K 2K 5K 10K 
(Hz) 


EAS-10KHO5S 


1.969) 


a) 


RUS est 


100 200 
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TWEETERS 


EAS-10KH10S 
31.3. 
1,232) 
4 9.8 
0.1577 0.386) 
0.079) 
— 50 100 200 500 De BK 
(Hz) 
EAS-10KH15S 
iz 
1 .232)31.3/(0.079) 
4-4.29 _ 4--¢-9.8 we | 
4- (0.165) (0.157}| || (0.386) - | 
~~ | 
i Ot = Ty He 2 ~~ 4 ; 7 ' 
\ nea } ss | | 
& OK | 0 50 100 200 500 1K 2K 5K 10K 20K 
— OL © fod) 
EAS-10KH03S 
3 
4 
(i * r tf Ge } 
ey Xe wy 60 100 200 500 1K 
ae Une (Hz) 


EAS-13KH01S 


I 50 100 200 500 1K 2K 10K 20K 
(Hz) 
4- (0.217) 


A MaTSUSHITA ELECTRIC XII_-10 


SQUAWKERS (MID RANGE) 


Horn Squawkers, Dome Squatkers 


23 x 15 
EAS-23HM02SD (10 x 6) al 110 (3.88) 1.50 (3.31) 


EAS-16KM02S 15 (6) 113 (4.00) 0.49 (1.10) 


EAS-15KM02S 15 (6) 178 (6.27) 0.80 (1.76) 


EAS-23HM02SD 


8-5.5¢ 249.5 120 
—150(5.906)! 8-0.217)- 9,823 q 
713815 433)" -6.0.236)45 5384/1 .339 
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Xil-11 A MATSUSHITA ELECTRIC 


SQUAWKERS (MID RANGE) 


Cone Squawkers 


EAS-9PM58SF 


9 (3%) 


0.2K ~ 5K 


36 (1.27) 


0.53 (1.17) 


EAS-12PM30SC 


12 (5) 


0.7K ~ 5K 


113 (3.99) 


0.70 (1.54) 


EAS-12PM33SA 
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1K~ 5K 


84 (2.97) 


0.38 (0.84) 
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A MATSUSHITA ELECTRIC 


WOOFERS 


These woofers, tailored to optimum listening requirements, insure smooth even coverage of the 
entire bass specturm and include the latest developments in the electro-acoustic art. 


9cm(3 1/2") 10cm (4”) 12cm (5”) 


EAS-9PL12S 9 (3%) 85417 177 (6.24) 0.70 (1.54) 
EAS-10PL72S 90+18 85 (3.00) 0.33 (0.73) 
EAS-12PL43S 110+20 85 (3.00) 0.34 (0.75) 
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A MATSUSHITA ELECTRIC XU_14 


WOOFERS 


16cm (6-1/2"), 18cm (7") 
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16 (6%) 
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A MATSUSHITA ELECTRIC 


WOOFERS 


EAS-16PL56S 
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50 100 200 500 1K 
(Hz) 


A MATSUSHITA ELECTRIC XI—16 


WOOFERS 


20cm (8”") 
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A MATSUSHITA ELECTRIC XI_18 


WOOFERS 


25cm (10"), 30cm (12”) 


Sa Hl 
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—— 
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ie 
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EAS-25PL45SA 25 (10) 330 (11.66) 1.60 (3.52) 


sees SE | | 
EAS-30PL28SA 30 (12) 515 (18.18) 4.80 (10.58) 


EAS-30PL12S 30 (12) 343 (12.11) 1.90 (4.19) 
EAS-30PL36S 30 (12) 1000 (35.34) 3.60 (7.92) 


EAS-30PL37S 30 (12) 263 (9.28) 1.68 (3.70) 


EAS-25PL14SA_ (AF Cone) 
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XUl—19 A MATSUSHITA ELECTRIC 


WOOFERS 


EAS-25PL27SA 


EAS-25PL45SA 
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A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 
4cm(1-1/2”) 4.5em(1-3/4") 5em(2”) 


EAS-4P15SA 4 (1%"') , 530 ~ 2.5K 7.7 (0.27) 25 (0.88) 


EAS-45P09SC | 4.5 (1%) ; 550 ~ 8.0K 7.7 (0.56) 68 (2.40) 
EAS-45P30S_ | 4.5 (1%"") i 500 ~ 3.0K 7.7 (0.27) 20 (0.71) 
EAS-5P78S § (2) 430 ~ 3.0K 7.7 (0.27) 26 (0.92) 
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120 
TTT TT 
oT TT ACH 
4 Hh ANT EY TIT 
\4 wo TT TTS ! 
CEE ATE NCTA 
Ee eee 
20 50 100 200 10K 20K 
EAS-45P09SC 


lll 
eo LLU 
ot LTH 


50 10 


OK 


Cn oo 
CEE a TT 
CCI Ae 
SCC ATT 

oo CACM CN 


5K 10K 20K 


A MATSUSHITA ELECTRIC xIl-22 


ROUND SPEAKERS 


Gcm(2-1/4") 6.5cm(2-1/2") 8cm(3") 9cm(3-1/2") 


400 ~ 3.5K 10 (.35) 40 (1.41) 
370~2.5K | 12(.42) 49 (1.73) 
700~2.5K 24 (.85) 85 (3.00) 
370~3.5K 12 (.42) 38 (1.34) 
180~4K - 42 (1.48) 158 (5.58) 
330~3.5K ‘10 (.35) 45 (1.59) 
330 ~ 3.5K 12 (.42) 50 (1.77) 
250 ~ 4K 10 (.35) ~ 60 (1.77) 
250 ~ 4K 12(.42) | 58 (2.01) 
350~35K | 15(53) | 71 (2.51) 
280 ~ 3.5K 24 (.85) 93 (3.28) 
250~5.0K —«47 (1.66) 170 (6.0) 

220 ~ 7.0K 15 (0.53) 83 (2.93) 
200 ~ 4K "12 (0.42) 57 (2.01) 
220 ~ 7K eve 138 (4.87) 
230 ~ 7K 15 (.53) 83 (2.93) 
230 ~ 4K 12 (.42) 64 (2.26) 
230 ~ 4K 24(85) | 105 (3.71) 
160 ~ 2K 36 (1.27) 130 (4.59) 
170 ~ 5K 42 (1.48) 180 (6.35) 


EAS-6P01S 6 (2%) 
EAS-6P75SG  ——«G (2%) 
EAS-6P60S «6 (2%) 
EAS-6PO5SA 6 (2%) 
EAS-65P65S  —ss«éG.5 (2%) 
EAS-65P01S 6.5 (2%) 
EAS-65P76SJ) —s-6.5 (2%) 
EAS-8P01S Si. 
EAS-8P65S 8 (3) 
EAS-8P79S | 8 (3) 
EAS-8P70S. i(itsé8 (3) 
EAS-8P80S | 8 (3) 
EAS-85P02SC  —- 9. (3%) 
EAS-9PO1SB —s—s«9. (3%) 
EAS-9P06S 9 (3%) 
EAS-9P64S 9 (3%) 
EAS-9P66S 9 (3%) 
EAS-9P70S 9 (3%) 
EAS-9P62SC 9 (3%) 
EAS-9P67SA 9 (3%) 
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XII-23 A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 


EAS-6P60S 


Cone and suspension of this speakers are processed to prevent moisture 
absorption in areas of high humidity, by using polyester materials. 


|.___3}__~ 


(1.220) 


— 50 100 200 500 1K 2K 


“BK 10K 20K 
(Hz) 


The frame of the speaker is made of plastic and by adopting fixed taps to the 


cabinet of the set, installation screws become unnecessary because the speaker 
is attached by radio frequency spattering. 


The edge portion of this cone is unit-formed with the remaining cone being made thinner by using stronger fiber. 


The plastic resin coated over the edge improves resistance against temperature and humidity. 
= UF cone for added reliability 


® High handling power 
@ Superb low frequency reproduction 
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A MATSUSHITA ELECTRIC XII-24 


ROUND SPEAKERS 


EAS-65P76SJ 
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XII-25 A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 


EAS-8P80S 
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A MATSUSHITA ELECTRIC XII—26 


ROUND SPEAKERS 


EAS-9P66S 


The edge portion of this cone is unit-formed with the remai 
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ning cone being made thinner by using stronger fiber. 


The plastic resin coated over the edge improves resistance against temperature and humidity. 


™ UF cone for added reliability 
® High handling power 
@ Superb low frequency reproduction 
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XI-27 A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 


10cm(4") 12cm(5") 14cm(5 1/4") 


ALCON terminal 
w/o gasket 


ALCON terminal 
w/o gasket 


165~5K | 31(1.09) | 130(4.59) | UFcone 

180~5K | 36(1.27) | 180(6.35) | ALCON terminal 
180~5K | 48(1.69) | 190(6.71) | ALCON terminal 
160~ 10K | 85 (3.00) | 265(9.35) | UFcone 

140~ 10K | 57 (2.01) | 255 (9.00) 
180~ 8K | 17(0.60) | 95 (3.35) 
170~ 10K | 36(1.27) | 180(6.35) | DLcone 


EAS-10P13SD 10 (4) 180 ~ 5K 11 (.40) 95 (3:35) 


EAS-10P03SF 10 (4) 180 ~ 5K 15 (.53) 95:(3;35) 


EAS-10P05SB 10 (4) 
EAS-10P75SM 10 (4) 
EAS-10P81SD 10 (4) 
EAS-10P84SD 10 (4) 
EAS-10P16SF 10 (4) 
EAS-10P23SD | 10 (4) 
EAS-10P75SR 10 (4) 


he) 


a 
160~ 10K | 85 (3.00) 250 (8.82) UF cone 


EAS-10P92S 10 (4) 


EAS-12P71SA 12 (5) 
EAS-12P65SC | 12 (5) 
EAS-12P70SA 12 (5) 
EAS-12P55S 12 (5) 
EAS-12P58SA 12 (5) 
EAS-12P18SA 12 (5) 
EAS-12P81SA 12 (5) 
EAS-12P105SA 12 (5) 
EAS-12P91SB_12 (5) 
EAS-12P100SA 12 (5) 
EAS-14P02SA 14 (5%) 


170~5K | 31(1.09) | 187 (6.60) 
150~5K | 36(1.27) | 230 (8.12) 
150~5K | 77 (2.72) | 340 (12.00) 
160~5K | 15 (.53) 105 (3.71) 
140~8K | 48 (1.69) | 200 (7.06) ALCON terminal 
165~5K | 84{2.97) | 300(10.59) | UF cone 

i 80~5K 141 (5.00) | 520(18.34) | UF cone 
110~ 10K | 30(1.06) | 185 (6.53) | Shilded Pot Type 
135~7K | 49(1.73) | 210 (7.41) 

135~ 10K | 69 (2.43) | 210 (7.41) 
110~ 6K | 84 (2.97) | 340 (12.01) 
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A MATSUSHITA ELECTRIC XII-28 


ROUND SPEAKERS 


The edge portion of this cone is unit-formed with the remaining cone being made thinner by using stronger fiber. 
The plastic resin coated over the edge improves resistance against temperature and humidity. 


m™ UF cone for added reliability 
® High handling power 
= Superb low frequency reproduction 
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A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 


EAS-10P23SD 


EAS-10P75SR_ (DL cone) 
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The edge portion of this cone is unit-formed with the remaining cone being made thinner by using stronger fiber. 
The plastic resin coated over the edge improves resistance against temperature and humidity. 


™ UF cone for added reliability 
® High handling power 
® Superb low frequency reproduction 
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The edge portion of this cone is unit-formed with the remaining cone being made thinner by using stronger fiber. 
The plastic resin coated over the edge improves resistance against temperature and humidity. 

@ UF cone for added reliability 

® High handling power 

™ Superb low frequency reproduction 
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XII—31 A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 


The edge portion of this cone is unit-formed with the remaining cone being made thinner by using stronger fiber. 
The plastic resin coated over the edge improves resistance against temperature and humidity. 

® UF cone for added reliability 

®™ High handling power 

= Superb low frequency reproduction 


EAS-12P81SA 
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A MATSUSHITA ELECTRIC XII—32 


ROUND SPEAKERS 


16cm(6-1/2") 18cm(7") 


EAS-16P24SD 16 (6%) 90 ~ 10K 84 (2.97) 0.35 (12.35) 
EAS-16P33GD 16 (6%) 110 ~ 10K | 110 (3.88) 0.37 (13.05) 
EAS-16P33SK 16 (6%) F 105: 9K 103 (3.63) 0.37 (13.05) 


EAS-16P47SC 16 (6%) é 180 ~ 10K 48 (1.69) 0.26 (8.17) 
EAS-16P46SA 16 (6%) 100 ~ 10K 84 (2.97) 0.40 (14.13) 
EAS-16P62S 16 (6%) TO Shik 42 (1.48) 0.23 (8.11) 


EAS-18P46S 18 (7) : 80~ 8K 84 (2.97) 0.46 (16.25) 
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XII-33 A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 


EAS-16P47SC 
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A MATSUSHITA ELECTRIC XII—34 


ROUND SPEAKERS 


SS a A NE REE RE A RSE BT RT Nl I AI a TES, 


20cm (8") 25cm (10”) 30cm (12”) 38cm (15”) 
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A MATSUSHITA ELECTRIC 


ROUND SPEAKERS 
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OVAL SPEAKERS 


6x3.5cm(2-1/4x1-1/4") 10x6.5cem(4x2-1/2") 


Teese 
Eas-ep0is 8 oe » Th 


31 (1.09) 


100 (3.53) 


10 x 6.5 


EAS-10D57SC (4 x 2%) 


12 (.42) 62 (2.19) 


10 x 6.5 


EAS-10D48SB (4 x 2%) 


EAS-6D01S 


EAS-10D48SB 


0.130) 
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OVAL SPEAKERS 


12x8em(5x3") 16x6(6-1/2x2-1/4") 


EAS-12D40SA 


12x 8 
(5 x 3) 


EAS-12D105SA 


EAS-12D23SF 


12x8 
(5 x 3) 


12x8 
(5 x 3) 


EAS-12D41SD 


12x8 
(5 x 3) 


180 ~ 10K 


15 (.53) 


100 (3.53) 


140 ~ 10K 


1 


19 (.67) 


168 (5.93) Shield Pot type 


170 ~7K 


24 (.85) 


172 (6.07) 


EAS-12D69S 


12x8 
(5 x 3) 


EAS-12D60S 


EAS-16D72SA 


EAS-16D92SA 


EAS-12D40SA 


12x8 
(5 x 3) 


 16x6 


(6% x 2’) 


16x 6 
(6% x 2%) 
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165 ~ 5K 


31 (1.09) | 


210 (7.41) 


| 


175'~'8K 


155 ~ 10K 


180 ~ 5K 


31 (1.09) 


48 (1.69) | 


ALCON terminal 


200 (7.06) {youble) 


170 (5.99) | 


31 (1.09) 


210 (7.41) | 
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OVAL SPEAKERS 


grrr a 


18x12 (7x5") 


15x8(6x3") 15x10(6x4") 


EAS-15D40S 


15 x 8 (6 x 3) 


135 ~ 5K 


56 (1.98) 


230 (8.12) 


EAS-15D55SB 


15 x 10 (6 x 4) 


130 ~ 7K 


84 (2.99) 


385 (13.60) 


EAS-15D80SC 


15 x 10 (6 x 4) 


o 


140 ~ 7K 


36 (1.27) 


238 (8.40) 


EAS-15D87SJ 


15 x 10 (6x 4) 


140~ 7K 


48 (1.69) 


225 (7.94) 


EAS-15D86S 


15 x 10 (6 x 4) 


140~5K 


EAS-15D95SA 


15 x 10 (6 x 4) 


jn 


125: SK 


48 (1.69) 


198 (6.98) 


84 (2.99) 


325 (11.46) 


EAS-15D105SA 
EAS-18D29SS 


15x 10(6x4) 


165 ~ 5K 


30 (1.06) 


210 (7.41) 


| 18x 12 (7 x 5) 


110 ~ 5K 


36 (1.27) 


300 (10.59) 


EAS-18D43S 


| 48x 12 (7x5) 


145 ~ 7K 


84 (2.99) 


380 (13.4) 


EAS-18D42SA 


__18 x 12 (7 x 5) 


120'~ 5K 


70 (2.47) 


300 (10.59) 


EAS-18D55SB 


18 x 12 (7 x 5) 


110 SK 


84 (2.99) 


400 (14.11) 


EAS-18D85SC 


18 x 12 (7 x 5) 
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OVAL SPEAKERS 
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OVAL SPEAKERS 


EAS-18D29SS 


127/500 


205(8.071) 
——~228(8.976. 


\ } | rm 
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STANDARD TERMINALS 


Terminal No. elf aie Pe ae Terminal No. Lug No. Type 
LV-75E - LV-74M ~ E-J19K, E-J13KA FASTON#250 
LV-75F | -JO6KC is LV-75H | -WO ~ KELERWRAP 


~ LV-75G | - ; | LV-76C -JO8! | #86-270 
LV-76A | €E- /  ALCON#3-1184 LV-75N | - | MALE 
LV-31E =| SE _ ALCON#3-1185 Ss LV--25J - E-SO6KC / SOLDER 

sei ALCON#3-1183 ~ LV-25B /EJO3K, E-JO02K | ALCON 
FASTON#250 LV-25A  — E-JO1K, E-J17K =|: MALE 
” |  LV-91A ~~ EJ16K, E-JO2KD 


We are able to supply many kinds of terminals. These, listed here, are our representative 
terminals for export, and other types of terminals are available upon request. 
All the terminals have 19 mm (.748’’) clearance between their two lugs. 


=5 
(LV-75F) Rs Lv 76D) 


os 


(LV-75G) F z (LV-74M) 


Kellerwrap Type # 86-270 Type Dual Male Type 


(LV-75H) 


(LV-25J) (LV-25B) (LV-25A) (LV-91A) 
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XIII INDUCTIVE PARTS 


AF Transformers 
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Horizontal Output Transformers for B& WTV's ou... eee eeee ee Xi-11 
Color Convergence Yokes (2 Pole Type)  .........:.:ceseeeeeeeneeeeeees Xill-13 


Power Supplies 
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QUICK REFERENCE GUIDE 


AF Transformers 


Environmental 


Part Name Temperature 
Range 

Miniature -25°C to +75°C 
Transformers 

Power ° 5 

-25 C to+100 C 

Transformers 

Saturable 25°C to +55°C 
Rectors 


Horizontal Output 
Transformers 
for B/W TV 


-10°C to +70°C 


Color Convergence 
Yokes 
(2 Pole Type) 


-25°C to +80°C 


Power Supplies 


Low Voltage -10°C to +50°C 


Characteirstics 


Stable against moisture 
and heat 
Handling power: 0.5~2W 


Handling power: 1~40VA 


Closed magnetic circuit type 
For 7” to 25”, 90° and 110° 
CRT 


Non-flammable design: 
conformable to all the 
necessary safety standards 
For 4.5” to 19” CRT 


Extremely stable temperature 


characteristics 


High safety due to the use of 


non-flammable resin 


* For 9” to 16” CRT 


Handling power: 1~50W 


* Built-in excessive current 


protection circuit 
Superior voltage regulation 
and shielding characteristics 


XUi—1 


Construction Page 


* Hermetically sealed 

- Fixed pin-terminal type 

* Stable against vibration and 
shocks 

* Identification for automatic 
insertion 


XI-3~XI-4 


* Spool and bobbin type winding 
cores 
* Endbell or Endbell-less type 


XI-5~XI-7 


* Encapsulated type utilizing 
non-flammable resin 

* PC board mounting 

* Easy selection of installation 
location 


XIII-8~XIII-10 


* Special pin terminal type for PC 
board mounting 
* Built-in rectifier upon request 


XIl-11~XI-12 


Assembly board XI-13~XI1-14 


+ Compact and lightweight with 
common installation method 
* Metal case type 


XIl-15~XIll-16 


A MATSUSHITA ELECTRIC 


HERMETICALLY SEALED MINIATURE TRANSFORMERS 
EO Type 


= Hermetically Sealed 

The encapsulation technique of these transformers not only 
improved the appearance but also facilitated automatic 
assembly. 


= Outstanding environmental characteristics 

The entire encapsulation in silicone resulted in a hermetic seal 
which is not affected by moisture or environmental tem- 
perature changes yielding a transformer with a much longer 
operating lifetime. 


= Fixed terminals 

The adoption of special material pin-terminals with excellent 
solderability characteristics coupled with the spool construc- 
tion assures fixed terminal positions which provide easy 
mounting to PC boards. 


@ Shock-proof 

By making the pin-terminals and spool using one construction 
process, shock-proof and anti-vibration characteristics have 
greatly improved compared with conventional units. Drastically 
reduces problems generally associated with mechanical 
instability. 


= Identification for automatic insertion 
The tab for direction identification greatly facilitates au- 
tomatic mounting on PC boards. 


Examples of Current Products 


Driver 2K 
OPT 600 (CT) 
Driver 10K 
OPT 750 (CT) 
Driver 7K | 4K (CT) 
OPT 240 (CT) pi 
Driver 1.5K 300 x 2 
OPT 600 (CT) 10 


Core, Capacity and Structure .......... See p.XIII-16. 
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MINIATURE TRANSFORMERS 


RK 
t+ 
ot | A ae 


Unit:mm(inch) 


sla 14 16 19 24 
A 15.6 (.614) | 17.6 (.693) 21.0 (8.27) 26.0 (1.024) 
B 12.6 (.496) 14.6 (.575) 16.0 (.630) 22.0 (.866) 
c 15.0 (.591) 18.8 (.740) 20.5 (.807) 24.0 (.945) 
D 7.0 (.276) 8.0 (.315) 10.0 (.394) 12.0 (.472) 
E - 8.0 (.315) 9.0 (.354) 10.0 (.394) 14.0 (.551) 
R 0.79(0.28 dia) 0.79(.028 dia) 0.79(.028 dia) 0.89(.031 dia) 


XIII—3 A MATSUSHITA ELECTRIC 


POWER TRANSFORMERS 


Fig. A Fig. B 


® High reliability 
More than 20,000 hours of life under a 40°C environmental temperature, and a voltage which is 10% higher than the rated voltage. 


Examples of Current Products 


6.3V 0.9A 

10V 1A 

15.9V 0.72A 

8.5V 1.9A 

12V 1.15A, 6V 1.15A 
16.7V x 20.6A, 5.55V 0.5A 
15.2V 0.8A, 6V 1.34A 
15.5V 1.95A 


Core, Capacity and Structure ...... See p.XIll-16. 
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POWER TRANFORMERS 


Fig. A Unit: mm (inch) 


42.5 43.0 3 d ( : 3.5 x 4.5 0.8 
(1.673) (1.969) (1.693) : 7 : : (0.138) (.0177) | (0.031) 


42.5 50.0 47.0 A d 3.5 x 4.5 0.8 
(1.673) (1.969) (1.850) | (0.827) ‘ i (2.323) | (2. (0.138): (0.177) (0.031) 


42.5 50.0 51.0 25.0 F 59.0 : 3.5 x 4.5 0.8 
(1.673) (1.969) (2.008) (0.984) E (2.323) : (0.138) (0.177) (0.031) 


50.5 59.5 51.0 22.5 : 71.0 : 4.5 x 6.5 1.0 
(1.988) (2.343) (2.008) (0.886) (0. (2.795) | (3. (0.177) (0.256) (0.039) 


50.5 59.5 56.0 27.5 : 71.0 , 4.5 x 65 1.0 
(1.988) (2.343) (2.205) (1.083) : (2.795) : (0.177) (0.256) (0.039) 


+ 
50.5 59.5 61.0 32.5 : 71.0 : 45 x 6.5 1.0 
(1.988) | (2.343) (2.402) | (1.280) | (1. (2.795) : (0.177) (0.256) (0.039) 


53.0 62.5 64.0 32.5 ; 75.0 4 4.5 x 6.5 1.0 
(2.087) (2.461) (2.520 (1.280) ‘ (2.953) : (0.177) (0.256) (0.039) 


58.5 68.5 65.0 30.5 5 81.0 : 4.5 x 6.5 
(2.303) (2.697) (2.559) (1.201) . (3.189) : (0.177) (0.256) 


4 


58.5 68:5. | 72.0 37.5 A 81.0 4 4.5 x 6.5 
(2.303) (2.697) (2.835) (1.476) : (3.189) : (0.177) (0.256) 


m 


@ 
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POWER TRANSFORMERS 


Fig. B Unit: mm (inch) 
| a _—< = _=—s _ = * — | y 7 1 ce .) mye Oy oN ana ere PSC On en "oF 
| Core atl pt! ct! 5 p*! | p70. 5 . ito 5 st! d t 
_ Type | | 
| FG ek: 43.0 43.0 17.0 12.0 | 51.0 600 | a5 x 45 0.8 
| (2.008) | (1.693) | (1.693) | (0.669) | (0.472) | (2.008) | (2.362) | (0.138) (0.177) (0.031) 
| e4ai6 51.0 43.0 47.0 21.0 16.0 51.0 60.0 3.5 x 45 0.3 
| (2.008) | (1.693) | (1.850) | (0.827) | (0.630) | (2.008) | (2.362) | (0.138) (0.177) (0.031) 
54993 50.0 43.0 51.0 25.0 20.0 51.0 60.0 35x45 — 0.8 
(2.008) | (1.693) | (2.008) (0.984) | (0.787) | (2.008) | (2.362) | (0.138) (0.177) (0.031) 
EE720 60.5 50.0 51.0 22.5 17.0 61.0 72.0 45x65 | 1.0 
(2.382) | (1.969) | (2.008) | (0.886) | (0.669) | (2.402) (2.835) | (0.177) (0.256) (0.039) 
payee 60.5 | 50.0 56.0 27.5 22.0 61.0 72.0 AG % Ge. | 1.0 
(2.382) | (1.969) | (2.205) | (1.083) | (0.866) | (2.402) | (2.835) | (0.177) (0.256) (0.039) 
| EEO 60.5 50.0 61.0 32.5 27.0 | 61.0 72.0 ‘eee | 1.0 
| (2.382) | (1.969) | (2.402) | (1.280) | (1.063) | (2.402) | (2.835) | (0.177) (0.256) (0.039) 
== 63.5 52.5 64.0 32.5 27.0 63.0 74.0 ‘GaGa. | 1.0 
(2.500) | (2.067) | (2.520) | (1.280) | (1.063) | (2.480) (2.914) | (0.177) (0.256) (0.039) 
r= 69.5 57.5 65.0 30.5 25.0 71.0 82.0 45x65 | 1.0 
| (2.736) | (2.264) | (2.559) | (1.201) | (0.984) | (2.795) (3.228) | (0.177) (0.256) (0.039) 
E6ags 69.5 57.5 72.0 37.5 32.0 71.0 82.0 45 x 65 1.0 


(2.736) (2.264) (2.835) (1.476) (1.260) (2.795) (3.228) (0.177) (0.256) (0.039) 


a % 
rail ” 
t 
E 
d 
Caan 
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For Side Pincushion Correct 


SATURABLE REACTORS 


Ideal for pc board mounting and leakage flux minimized due to functional 


closed magnetic circuit adoption 


Highly reliable due to flame-retardent insulation material 


cs 


= Excellent in withstanding voltage between the horizontal and vertical windings 
(ensuring AC 20,000V for a minute) 
® Stable against heat, humidity and mechanical shocks 


Application 


@ For side pincushion correct in color TV‘s 


Examples of Current Products 


Item 


Minimized in buzz due to adhesive method adoption 


ETR-25K22A (for 90° deflection) 
ETR-35KIA (for 110° deflection) 


ETR-25K22A ETR-35KIA 


Operating Temperature Range 


Inductance ar 
(1,000Hz, 0.1V) 


AC Resistance | 


Control Characteristics 
(1,000Hz, 0.1V) 


Dimensions 


MADE IN JAPAN 


Co ee 


Pri. Winding 
~ Sec. Winding 


Pri. Winding 


Sec. Winding 


-25°C ~70°C -25°C ~ 70°C 


85uH min. 119uH + 23% 


3.5H min. 500mH min. 


0.22 max. 0.12 max. 


1402 max. 27Q. max. 


When a current of 6(0mA DC is 
superposed on secondary winding, 
the inductance of primary winding 
is within 2OWH + 36.5% 


When a current ot 5mA DC is 
superposed on secondary winding, 
the inductance of primary winding 
is 20UH max. 


190St20 St 3 
Connection 


22.0 max. Fin O FinO Fin 
(0.866) = 

+0.5(0.020) 
5:5 


PC Board Mounting Diagram 


0.004) | (0.004) 
20nd 


(0.630) 


16.0 


+01 
15.0 715 
(0.591) (0,295) —_(0.0430.004) 
1.0¢ : 
(0.039 dia) Unit: mm (inch) 
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SATURABLE REACTORS 


For Top aond Bottom Pincushion Correct 


Features 


= Compact size and ideal for pc board mounting, being encapsulated in 
in non-flammable resin case 

™ Easy mounting and minimized leakage flux due to U type open magnetic 
circuit adoption 

@ Small change of dynamic voltage against temperature 

= Adjustable types to facilitate adjustment of top and bottom pincushion 
correct voltage and fixed types available respectively 

@ Types equipped with linearity coil available 


Application 


= For top and bottom pincushion correct in color TV's 


Examples of Current Products ETR-20L10A (Fixed Type) 


ETR-20L51A (Fixed Type with linearity coil) 


ETR-20L10. 


Operating Temperature Range -25°C ~ 70°C 


Inductance Pri. Winding 430 ~ 700”H 


(1,000Hz, 0.1V) Sec. Winding 420 ~ 690uH 


AC Resistance Pri. Winding 1.72 + 10% 


(at 20°C) Sec. Winding 0.92 + 10% 


i 


ETR-20L10A 


ETR-20L51A 


-25°C ~ 70°C 
0.93 ~ 3.3mH 
343 ~ 816uH 
6.82 + 10% 
0.82 + 10% 


252 ~ 360Vp-p 
Dynamic Voltage 238 ~340Vp-p 


71 ~ 107Vp-p 
85 ~127Vp-p 


10Vp-p max. 


6Vp-p max. 


Linearity Coil 
Inductance 


Dynamic Voltage 
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127uH+20% 


63uH+25% 


274H+20% 


19H+20% 


15uH+20% 


SATURABLE REACTORS 


Dimensions and Con 


nection 


(A) 
- 4 
Fin 
j ; 5 
i aati 6 Fin. St 
(1.024) 
_2 +0.5(0.020) +0.5 (0.020) 
ren ay 20.0 
iB (0.787) 
st 
N 1 < 
2 i Fin 
ise} 
ae St 3 
ES 
w,; 2 
sl£ (B) 
5 
sag Fin = 
Boe St 
oot 1.0 Fin 
o—- 9 p 6 
a (0.039 dia) , 
Fin i 
Terminal 1~6; Pri. winding St ‘ 


Terminal 2~5; Sec. winding 
Terminal L;~L2; Linearity winding 


PC Board Mounting Diagram 


Unit: mm (inch) 
16.1 +0.1(0.004) 


ftom 
6 1 
4 3 Bait 
oe +0.1(0.004) — 
aaa 8.0 1.4¢ (0.055 dia) 
(0.315) (0.315) | (0.315) 


+ 0.1(0,004) +0.1(0.004) +0.1(0.004) 
10.0 6.0 


+0.1(0.004) 
20.0_.| 


0.1(0.004) 


fee} 
oO 
+ 


+0.1(0.004) 
8.0_ i 1.4@ (0.055 dia) 
(0.315) (0.315) © (0.315) 
+0.1(0.004) +0.1(0.004) +0.1(0.004) +0.1 +0.1 +0.1 
(0.004) (0.004) (0.004) 


(A) (B) (with linearity coil) 
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HORIZONTAL OUTPUT TRANSFORMERS 


Silicon Rubber Potted Flyback Transformers 


Newly developed unique flyback transformers which are potted with silicone rubber providing a compact and 
safe design conforming to all the necessary safety standards. 


® High reliability 

All ‘environmental characteristics to withstand humidity, 
temperature variations and heat have remarkably improved 
because of the impregnation and potting with highly 
reliable silicone rubber under vacuum conditions. 


@ Safety design 
All material used in fabrication are non-flammable, and this 


safety design makes these models conformable to all the 
necessary safety standards, including the UL(SE-1). 

= Compact and lightweight 

All components are our own design. Also by a new 
processing method we have reduced the size, as compared 
with conventional models by 40% and reduced the weight 
by 60% yielding a compact, lightweight and highly efficient 
model. 


= Vibration and shockproof 


Special pin terminal structure for pc board mounting makes 
these models strong and stable against vibration and shocks, 
increasing assembly efficiency. 


Typical Ratings 


Items For 9 — 10” For 12 — 14” 


Output Voltage 7.5 KV T.3 KV 12.5 KV 


Beam Current 50 uA 100 vA 200 vA 


Current Consumption 250 mA 650 mA 540 mA 


Video Supply Voltage 75V 85 V 85 V 


Focus Voltage 400 V 400 V 400 V 


Pulse Width 11.5 uw sec. 11.5 uw sec. 11.5 uw sec. 


Power Source Voltage 11.4V 11.4V 18.0 V 


Electrical characteristics can be changed upon request. 
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HORIZONTAL OUTPUT TRANSFORMERS 


Dimensions and Mounting 


Unit: mm(inch) 


50.5 (1.988) 


2 ———————_> 


4.25 (.167) '1-268) 


14.5 
(.571) 


- 63.0- 
a (2.480) 
® (9066) 


15.06 
(.591 @) 


2—1.40 
2- (.055dia.) 
8—1.06 


(Terminal No.) 
8- (.039dia.) 
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CONVERGENCE YOKE 
Neck Mounting Board Type 


= Ideal for small size TV sets (9’’ to 16", Neck dia 36.59) 


™ High safety due to the use of non-flammable (SE-1) resin 
®@ Same characteristics as the 3 pole system in sensitivity, temperature, 
etc. 


An Example of Current Products (ETC-40U23A) 


Electrical Characteristics 


DC Resistance (20°C) — 1102 + 10% 8.02 + 10% 
Blue 380mH + 10% 2.8mH + 10% 
Red, Green 600mH + 10% 3.2mH + 10% 
Dynamic Convergence | Dot shift 


Inductance 


Sensitivity Static Convergence Dot shift 


Purity Magnet Dot shift 
Blue-Lateral Magnet Dot shift 


Mechanical Characteristics 


cee i 


Attaching Along axis 10 kg min. 
Strength 


Against rotation 10 kg.cm min. 
Purity Magnet 0.3~ 4 kg. cm 
Blue-Static Magnet 100 ~ 800 g.cm 
Red, Green-Static Magnet 50 ~ 400 g.cm 


Rotation 
Torque 


Blue-Lateral Magnet 0.3 ~ 4 kg.cm 
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CONVERGENCE YOKE 


EE eee 


Standard Circuit 


Vertical 
Circuit Red & Green 


Horizontal 
Circuit Red & Green 


Blue 


Dimensions and Convergence Adjustment 


Red & Green 


+1(0.039) 


+1(0.039) 
107 
(4.213) 


Red & Green Blue Blue Unit: mm (inch) 
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POWER SUPPLIES 


Low Voltage 


= Compact and lightweight with common installation 
method 


Built-in excessive current protection circuit 

Wider allowable input voltage range 

Superior voltage regulation and shielding characteristics 
Extremely long life 


Examples of Current Products 


P| 


ETU-6P05 
ETU-9P05 
ETU-12P05 
ETU-15P05 
ETU-18P05 
ETU-21P05 
ETU-24P05 
ETU-6P10 
ETU-9P10 
ETU-12P10 
ETU-15P10 
ETU-18P10 
ETU-24P10 
ETU-6P20 
ETU-5P50 
ETU-9P30 
ETU-12P30 
ETU-15P30 
ETU-21P20 
ETU-24P20 
ETU-27P20 | 
ETU-5P100Z _ 
ETU-9P60 6.2 
ETU-12P60 (13.67) 
ETU-15P50 
ETU-21P40 
ETU-24P40 
ETU-27P35 
ETU-15W10 3.3 
ETU-24W10 ( 7.28) 


total drift for 8 hours following 30 minutes warm-u 


Under constant ambient conditions, 
Less than 100 wu sec. 


500 V DC, more than 100 MQQ. 


Automatic short-circuit protection and automatic recovery 


85 ~ 115VAC at 50 or 60Hz 
-10°C ~ +50°C 
Less than 5mV, peak-to-peak 
G terminal (input terminal) to G terminal (output terminal) 


Less than 2mV/°C 
Less than 30mV ( 


t+ 


6.3 
(13.89) 
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POWER SUPPLIES 


Characteristics Dimensions Unit: mm(inch) 
A 
@ Line Regulation 
{o) 
8 | 
o 
g 
i) 
> 
Zz 
= 
fo} 
80V 90V 100V 110V 120V 
Input voltage (50Hz) 
@ Load Regulation 
io) 
a 
Ee) 180(7 .09) 
8 
s B i 
£ Hq 
0 IA 2A 3A 4A 5A 6A BI 
Load current (D.C) = Fey 
100(3.94)—) |-—— 165(6.50) —+ 
@ Long Term Stability Ea 
o 
a 
o 
g 
3 
> 
= 
8 8 
fl 2 eo. e gee eS op = 
Temp, time (H) 
@ Amb. Operating Temp. 
= c 3 
S) Hi 
= +50mv H 
2 Hl 
s Ex 
s | Hy 
3B —50mv 
a | | PY | 
= | 
o I 
—20 0 +20 +40 +60 Q 
Amb. operating temp, (C°) te) 
- LU ‘hot ll 
H Overload Protection = 
o 
a 
— +50mV * 
S a 
£  5.0V 
: | 
5 —50mV | 
: = 
Ss D 3.5$(.138dia.) 
¢ {hk tA 28 ae SA 8A SEE a 
Load current (D.C 3 
& @ Output Impedance 
8 | | [ 200 
2 ee (7.87) 
3 {NILA} 
ad 
2 HATTA 
2 0.01 (.177)4 
=] 
lo) 
0.001 
a 50, 60Hz 
10 100 1K 10K 100K 1M = 3 3-(4.58) 
Frequency (Hz £ ee 


180(7.09) 
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CORE, CAPACITY AND STRUCTURE 


Unit: mm (inch) 


3.5 3.5 
(0.138) (0.138) 


4.0 4.0 
(0.157) (0.157) 


4.75 4.75 
(0.591) (0.187) (0.187) 


18.0 | ; 6.0 6.0 
(0.709) (0.236) (0.236) 


25.0 6.0 8.0 
(0.984) (0.236) (0.315) 


28.5 8.0 95 
(1.122) (0.315) (0.374) 


33.0 8.0 13.0 
(1.299) (0.315) (0.512) 


8.0 
(0.315) 


Core Dimensions 
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QUICK REFERENCE GUIDE 


Coils 
Type Shape Size Inductance Typical Current Frequency (MHz) Page 
mm (inch) (mH) Products See are 
IFT: 455KHz 
7.6x9.3x12.5 
7S (.299x.366x.492) 0.001~2 10.7MHz — Ses XI-20 
MW, osc 
‘a ete MPX, TV osc. 
c10$S ie (.425"x.709) 1~22 Tape Recorder —_— XM-21 
j | j Osc 
12.56x16 Tape Recorder 
L12R ~ z 
& (aadexesoy [oo 7 osc 7 maneS 
_— | IFT: 3.58MHz 
Ely © 10.8°x15 0.1~50 4.5MHz 
ee S01B (.425°x.591) (uH) 58 MHz | XU-23 
TTT Trap 
146x21 0.1~0.25 
on (.551dia.x.827) (aH) TV VIF Trap mmm XII1-24 
22.0x11.3x27.0 
10D (.866x.445x 1.06) CTV BPF 
32.8x11.3x27.0 mums X]1]-25 
(1.291x.445x 1.06) 
18x29x31 
UlI~ . XI-26 
LHS (.709x1.14x1.22) 0.01~100 TV Hor. ose eco 
Ferrite Antenna Coil 
i Frequency (MHz) 
Type Shape Bs ae at Use Page 


0.01 0.1 1 10 100 


26x78x21 4 XIil-27 
(nooxao7.es) | PSOE Petinanlo = XxI-28 


These charts are intended to serve as a guide only. 
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Delay Lines 


Type Shape 


SDL 


Filter Blocks 


Size 
mm (inch) 


11.5x47.5x15.5 
(.453x1.87x.610) 


Impedance 
(KQ) 


1.8 KQ 
1.8 KQ 
1.8 KQ 


Delay Time | Amplitude Characteristics Page 
(u sec) (at — 3dB) 
0.9 
0.8 4MHz XIl-29 
0.7 


Size Attenuation Frequency (MHz) 
Type Shape , Use Page 
mm (inch) (dB) PRT: eres 
Ges 25.5x36.5x21 . 
25D wy & i D-4 t el : 
Y, , (1.00x1.44x.827) 50 min CD-4disc system XII-30 
Line Filter 
Size Inductance Self-resonant 
Tyree a mm (inch) (mH) Frequency (MHz) = Page 
§ rae 
Bit ; 16x31.5x39 ; 
LF- 2 : Min 0.43 3 TV - 
‘ aa (.630x1.24x1.54) 1 mubeA 
Vidicon Deflection Yokes 
- Acolicais oa Dc imi ae 
Shape ie \ppeeres Ms Current | ,. ‘ Use Page 
ayn P pormidinchi} are Hor. | Ver. | Hor. | Ver. |Focus | (mA) Eesroron 
z 46°x79 Electromagnetic | 1.48 38 | 4.2 118 | 43.6 Within 
A (1.819x3.11) | focusing +10% +10% +10% +10% +10% 110 +2% | ITV | XilI-32 
structure 
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Part Number Code 


High Frequency Transformers 


[e} [4] 
Be. 


Common Code 


i. 


Classification 


Convergence Coil 


Line Filter 


[Ji] 
a 


Dimensions 


Length of one side 
external form in mm 


Horizontal Coil 


Length of ferrite 
core incm 


Oscillator Coil 


Diameter of bobbin 


FM MPX Coil 


inmm 


Rod Type Bar 
Antenna 


Standard High 
Frequency Trans- 
former 


Yoke 


IF Transformers 


E} D1] 
a 


Common Code 


Filter Blocks 


Bie 


Classification 


AM IFT 
FM IFT 


| Chroma IFT 
| Video IFT 
Sound IFT 


fe} Ye) 


Common Code 


Vidicon Deflection 


Dimensions Structure 


Length of one Square type 
side external 


form in mm. 


shield case 


[s] 
ae 


Structure 


Hi 


Order of 
Design 


Square shield case 


Mold bobbin 


Without shield 


[é] [2] [7] 
sete tt 


shield case 


Rectangle type 


case 


Common Code 


Without shield 


According to the 
diameter of core 
(for round bar 
antenna coil 


Order of Distinction 


Design 


For first stage 


Stage interval 


Stage interval 


For detection 


For others 


[o] [o] [s] 


Order of Design 


XIU-—19 
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COILS 


Type 7S ( #700) 
IF Transformer 


™ Design facilitates easy printed circuit board mounting 
due to the terminal interval with an integral multiple of 
2.5mm. Provides further improvement in eliminating foil 
breakage or bridged solder. 

@ Up-right orientation when inserted into pc board 

® Electrically and mechanically stable due to the improve- 
ment of frequency deviation characteristics. This was 
accomplished by making the core rotation angle linear 
with respect to inductance. 

= Complete temperature compensation 

@ Excellent temperature and humidity-resistant characteri- 
stics because of the unique winding technique, and also 
due to the core being directly retained by the case. 

m™ Can be pre-set to the required frequency 


Examples of Current Products 


Q Frequency Resonant Winding Turns 
| ee eee | AR meen YN, | eT nS 
EIA-7S751A | AMistiIFT | 70 _ 455KHz 200pF 33 
EIA-7S753B = AM2ndIFT | 70 455KHz | 200pF 19 
EIA-7S752D == AM3rdIFT | 70 455KHz 200pF 
EIF-7S751A  FMistIFT | 10.7MHz 100pF 
EIF-7S751B FM2ndIFT — 10.7MHz 50pF 
EIF-7S751C = FM3rdIFT _ 10.7MHz 50pF 
EIF-7S752D = FMDet.Pri. | 10.7MHz 50pF 
EIF-7S751E FMDet.Pri. | 10.7MHz 50pF 


Conn. Color Code 


MmOQAQAA ADO, 


Standard Specifications 


Rated Frequency = 455KHz 
10KQ~100KQ_ — 6KQ~20KQ 


§3002~5K2 ——-3002~4.7KQx2_ 
70, 110 100 
35 35 


Temperature Characteristies 


OF/E, 
Humidity ae /Q, 


-0+150PPM (With a temperature 
21% max. 
+30% max. 


Characteristics © 


Insulation Resistance 


Core Rotating Torque 


Dimensions and Mounting 


A MATSUSHITA ELECTRIC 


50MQ min. 
50~450g-cm 


XIU—20 


compensating capacitor) _ 


Unit:mm(inch) 


= ia ome 
4 ) Wee eee SS 
: 6-0.8 
0 19 55.0 (6-.031dia) 
Ss (.098) (.197) 


ee Se eee! 


Type C10S 
FM Multiplex Coils 


@ Built-in capacitor type 

= Adjustment completely unnecessary due to the adoption 
of pre-setting technology 

= Higher L and QO are obtained in spite of the miniature 
size. The characteristic change is extremely small when 
subjected to violent shocks and severe temperature 
changes because it is especially designed to have good : 
humidity characteristics and time-lasting stability. ; RF 

= Improved solderability due to the adoption of brass 
material earth (grounding) lugs. 


seal of Current Products 


Inductance Frequency | ae tee 
imi Unondos ey SMAI ws mas Be 


ELM-10S702B I aa (at 38KH2) | 


40 
(at 19KHz) | 


50 
(at 19KHz) | 


55 
(at 38KHz) 


ELM-10S703 19KHz Amp. 


ELM-10S704A | 19KHz Amp. | 


ELM-10S704B 38KHz Amp. © 


1.0mH ~ 25mH 
200pF, 1,500pF, 2,200pF, 4,700pF 
0+ 100 PPM 
+ 0.3% max. 
+ 10% max. 
70 ~ 500 g-cm 


Dimensions and Mounting 


Unit: mm(inch) 


10: 6-1.4~ 1.56 
a 6-(.055 ~.059 dia.) 
og : } 
= 9-067 = “075 dia) 2 
= “Oe + 
: “oot 
3 £ ' 
10.8 : 18 35 = 
(.425) (.709) (.135) 
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RF COILS 


Type L12R 
Oscillators for Tape Recorders 


@ Higher inductance in spite of the miniature size 


= Adjustment completely unnecessary 

m Usable at high input level due to the superior magnetic 
saturation level 

= A nine-pin-terminal type is available for use in a push- 
pull oscillator circuit. 


Examples of Current Products 


ELLIZRIOT Tope Reorder OSC. 6.7 S4(at40KH) 402.200 MO. AE A 
ELL-2R102 Tape corer OSC. 18 95 at60KH) 60 «4700S STO 


Standard Specifications Standard Connection 


10KHz ~ 100KHz 


Within 30% Within 10% 


More than 50MQ | More than 200MQ2 


Dimensions and Mounting 


Unit: mm(inch) 


\ 6-(1.4 ~ 1.50) 
6-(.055 ~ .059 dia.) 


. eee 
-(.315 dia) 
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IF TRANSFORMERS 
Type T10S (#500) 
IF Transformers for TV's 


= Compact size, superior efficiency and higher reliability 
= The core is adjustable from top and bottom. 
® Built-in capacitor type, up to 82pF, are available. 


Examples of Current Products 


EIV-10S501A 


VIF Input 


EIV-10S501F 


AFC 


EIS-10S541A 


EIS-10S543G 


SIF Input 


4.5MHz Trap 


Chroma 
Highpeaker 


EIK-10S571A 


Standard Specifications 


 58.75MHz 4.5MHz 3.58 MHz 


| +. 30% (70°C, 95%, 96Hrs) max. 
+ 1% (70°C, 95%, 96Hrs) max. 


Unit: mm(inch) 
bi 6-(1.19 + 0.05 
LAO EOC sa 
(276) | -(.043 dia. 
2:(0.8x1.9) 


-=7 +.002) 
oe +s 
N 
| > | op- 
cas +01 


10——= 
(.394 + 004) 
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IF TRANSFORMERS 


Type 6M 
VIF Trap Coils 


@ Highly stable L, OQ and resonant impedance 

@ Versatile design for the mounting location of the tap 
and capacitance 

= Connection coil is formed in a one construction with 
this model for use as a VIF detector sound trap coil. 

@ Self-supporting construction for PC board mounting 

m Hexagonal and minus screw drivers can be used for 


core adjustment. 
= Color indication of plastic is utilized. 


Examples of Current Products 


Resonant 
Part No. Capacitance 
(pF) 


2 Adjacent 
EIV - 6M304A Channel Trap Blue 


EIV - 6M304B Sound Trap Green 


| | | at. 
: Detector 
EIV - 6M402D Sound Trap Yellow 


Standard Specifications 


41.25MHz, 54.25MHz 


sia iia 45.75MHz, 60.25MHz 
Inductance ee 0.10 ~ 0.25 wH ier dia.) 
__ ic Ee fib a 
Humidity + 30% (70°C, 95%, 96 Hrs.) max. (047) 
Characteristics + 1% (70°C, 95%, 96 Hrs.) max. 2.4 0.1 
Core Rotating Torque 30' 350g-cm & Naat 
- P| 


Dimensions and Mounting 


Unit: mm{(inch) 


(.551 dia.) 
0.8¢ (.031 dia.) 
0.8¢ (.031 dia.) 
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IF TRANSFORMERS 


Type 10D 
Helical Filters 


= Minimized insertion loss due to the use of a helical p -“\ 
resonator : 
Lv 
@ Versatile design yields flat amplitude and phase charac- 100203 
teristics. PR eee 
@ Highly stable temperature characteristics due to the use 
| 


of a unique ferrite core. | 
. sas P : . Sie EIVv 

Mechanical stability provided by unique case construction & 100304 

@ Pre-set type is available. 


= Able to combine with a trap coil. 


{ 
1 


Examples of Current Products 


Rated Frequency Band Width Insertion Loss 
eae: = (MHz) (MHz) (at —3dB) (aB) 


EIV - 10D203 Color TV 58.75 


EIV - 100304 Color TV 45.75 


Dimensions and Mounting 


2 Elements 3 Elements Unit: mm{(inch) 


3-(.118 dia.) 
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VARIABLE INDUCTORS 


Type LH-S 
Horizontal Coils 


@ One-piece construction using polycarbonate resin 

@ Adjustable from the outside of the set using a core 
adjusting driver 

m Usable as a holizontal coil in a color or B/W TV. 
Also as a variable inductor 


= Non-flammable UL standard types are available. 


Examples of Current Products 


Inductance Wire dia. igi 
Use (mH) mm (inch) ai Turns 


ee ed 0.12 
ELH - 7N315 Hor.OSC 55 (005) 2,300 


re ier | 0.12 
ELH - 7N317 Hor.OSC 70 fiaae} 2,700 


; a. a 
ELH - 7N322 Hor.OSC 35 (pee 1,700 


ELH - 7N320 _ Hor. OSC 90 fe | 2,100 (Tap 600) 


Standard Specifications Standard Connection 


Frequency | 5K ~ 500KHz 
Inductance 100mH max. A B 


Inductance 
Variable Range 


Wire diameter mm (inch) 0.12 ~ 0.70 (.005 ~ .028) 
Core Rotating Torque 30 ~ 400 g-cm 


| + 30% min. 


Maximum Operating Temp. 85°C | 


Dimensions and Mounting 


Unit: mm(inch) 


20.06 
(.787 dia.) 


18.0 
(.709 dia.) 
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FM FERRITE ANTENNA COIL 
Type ELP-5P9001 


® Non-directional 

The antenna is non-directional because it receives horizontal 
waves (vertical magnetic field) and is favorable for FM 
multi-channels. Since it always receives the wave under 
optimum conditions, antenna adjustment during channel 
selection is unnecessary. 


™ Reduction of parts and assembly processes 

Filter circuits and matching transformers as well as the 
exterior antenna are unnecessary resulting in a much lower 
parts inventory and faster assembly. 


® High selectivity and small spurious radiation 

The advantageous features, as compared with current whip 
antennas, are obtaining a higher O for both the loaded and 
unloaded QO conditions, large noise rejection, small spurious 
radiation, and no filter circuits required. It has a great effect 
on the prevention of radio interference from adjacent 
channels. 


= All-new design 

Due to the built-in antenna, unique case designs become 
possible and no longer is antenna damage a potential prob- 
lem. 


Specifications 


Items Characteristics Conditions 


Operating Frequency | * 88 to 108 MHz | At room temp. and humidity 


Available Inductance Range 0.06 to 0.10 uH 


Variable Inductance Range More than + 5% 


Unloaded O 300 + 100 


Temp. Coeff. of SL/L 300 x 10°© /°C max. —10°C to + 60°C (14°F to 140°F) 


Operating Temp. Range —10°C to + 60°C (14°F to 140°F) — 


Measured after 48 hrs. of endurance 
Humidity O drop within —15% testing at 40°C (104°F) and 90 to 
95%RH. 


* 76 to 90 MHz also available 
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FM FERRITE ANTENNA COIL 


Typical Data: 


Directivity (Dipole antenna: 0 dB) 
Gain (Dipole antenna: 0 dB) 
Ferrite 


o 8-98 98 103-108 MHz Se Eels 
[ —10dB 


—+—— Fefrite antenna 4 N 


— + —— Whip antenna t \ 


—10dB é —2008 10dB 
$+ 


—10 yf 
Ps 
15 —10dB 
(dB) (Frequency : 98 MHz) 
Dimensions 


Unit: mm (inch) 


4-3¢ 


Shown is the lead configuration 
for printed circuit board mounting. 
Lead wire terminals are available 
upon request. 


66.0-(2.60) 
78.0 (3.07) 


8.0 =24.5 (.96) 
(.31) 
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DELAY LINES 


Type SDL 


= Compact, and can be mounted to a pc board 

= Distributed-constant delay line with excellent transmis- 
sion characteristics 

= Newly-developed, phase compensation type bobbin 
yields small wave distortion. 

= Extremely stable to temperature, humidity and vibration 


because of our specially engineered, hermetically-sealed 


structure 


Examples of Current Products 


“ELT-10z 701 


ELT-10Z 711 d ! 4 MHz (-3dB) 
ELT-10Z 721 


Representative Characteristics 


‘a | 


Delay Time-Frequency Amplitude 


[o) 
o 
— 


AXON a 
8 ms} 

oO 
2 io) 
‘o O7 £ 

3 
£ > 
a 5 
> 0.6 3 
o =) 
a @ 
f 0 


—=— Frequency (MHz) —— Frequency (MHz) 


Dimensions and Mounting Unit:mm(inch) 


5 
(.197) 


0.76 
(.028 dia) 


a5 = ie 
E 
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FILTER BLOCKS 


Demodulater Filters for CD-4 Disc System 


Newly developed low pass and band pass filters which have been adopted in the demodulation circuit of the 
CD-4 disc system and are designed to provide the most suitable characteristics for that system. 


@ Excellent Phase Characteristics 
Phase characteristics within the band are superior to 
traditional active filters composed of capacitors, resistors 
and transistors. 

@ Wide Attenuation 
More than 50dB/OCT attenuation is obtained and the 
unwanted signals outside the band are completely 
suppressed. 

@ No Adjustment Required 


Insertion and soldering are the only necessary assembly 
processes of the sets. 


Examples of Current Products 


Part No. Input Imp./Output Imp. Insertion Loss Cut-off Freq. 
EUL - BPFO05 2.2 KQ/2.2 KQ Within 1dB 15 KHz 
EUL - BPFO06 | 2.2 KQ/2.2 KQ Within 1dB 18.5 KHz, 50 KHz 


Dimensions and Mounting 


Unit: mm(inch) 


EUL - BPF005 


1: I Chan. IN 
6: I Chan. OUT 
25.0 2: Earth 
(.984) 3: If Chan. IN 
EUL - BPFOO6 4: I Chan. OUT 


1.0 (.039 dia.) 
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LINE FILTER 


Type LF-A 


@ High noise suppression effect corresponding to UL and 
CSA standards 

@ Effective wide frequency range from lower frequency 
components (approximately 0.3MHz) by thyrister up to 
about 10 MHz. 

@ Hermetically-sealed structure provides high stability and 


reliability. 


Examples of Current Products 


Standard Specification Standard Connection 
150V AC 
2A 
Ly L, 
1KV AC for 1 minute 
-20°C to +70°C 
Dimensions Unit:mm(inch) 
® ® 


13 31.5 
(.612) (1.24) 
0.76 

(0.028dia) 


39 (1.54) 
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VIDICON DEFLECTION YOKE 


ELY-18A001 


= Inner focus type 

= Highly stable due to the elimination of electric conduct- 
ive paint. 

@ Prevents out-of-focus problems caused by heat expansion. 

= To be attached in the front of a vidicon. 

= Compact and light weight. 


Electrical Characteristics 


Inductance Horizontal 1.48 + 10% 
(mH) Vertical 7 88 4 10% 
; Horizontal ; 4.2 + 10% 
Vertical 118 + 10% 
Focus 48.6 + 10% 
Focus Current (mA) 110 (at Eg3 : 250V) 
Luster Distortion Within 2% 
Parallelogram Distortion ; 90+ 2° 
More than 100MQ at 100VDC 
[Enc coil — Vertical coil 


DC Resistance 
(Q) (at 20°C) 


Insulation Resistance : 
Each coil — ground 


Target terminal— ground 


Free from abnormality for 1 minute at 200 VAC 
Withstand Voltage Horizontal coil — Vertical coil 
ee coil — ground ) 


Alignment Center 
Megnetic Flux Density 
(gauss) 


Applicable Vidicon 
= 20PE13A = 8844 


Dimensions Standard Connection 


Unit: mm(inch) ® Horizontal Coil 


Black 
0) Ble ie ni a 
5 S 


= Vertical Coil 


79 (3.11) 


Green s s Yellow 
= Focus Coil 
White Orange 
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SALES OFFICES 


<U.S.A> 


<W.Germany> MATSUSHITA ELECTRIC SALES 


<Brazil> 


<Mexico> 


*1) Dealing with film capacitors only (See pp. XI-1~48) 


Office Name 


MATSUSHITA ELECTRIC INDUSTRIAL 


co., LTD. 


® Overseas Affairs Dept., Electronic 


Components 


= Electronic Circuit Capacitor Dept. *1) 
MATSUSHITA ELECTRIC TRADING 


co., LTD. 
= (Osaka Office) 


@ (Tokyo Office) 


@ (Taipei Office) 


Address (Mail) 


Kadoma 1006, Kadoma, 
Osaka 


Joto, Osaka 


P.O.Box 288, Osaka 
Central 


P.O.Box 264, Tokyo 
Central 


P.O.Box 1690, Taipei 


MATSUSHITA ELECTRIC CORPORATION 


OF AMERICA 
= (New York Office) 


= (Chicago Office) 


= (Detroit Office) 
Automotive Component 


(EUROPE) G.m.b.H 


MATSUSHITA ELECTRIC BRASILEIRA 
INDUSTRIA E COMERCIO LIMITADA 


MATSUSHITA ELECTRIC DE MEXICO 


S.A. 


Pan-Am Building, 200 Park 
Ave. New York, N.Y. 
10017. 


2960 Hart Drive, Franklin 
Park, Illinois 60131 


c/o Panasonic Distribution 
Center, 23975 Research 
Drive, Farmington 
Michigan 48024 


2 Hamburg 36, Jungfernstieg 
40, F.R. Germany 


Rua dos Gusmées 585/589 
Sao Paulo, Brazil 


Apartado Postal 12-916 
Mexico 12DF, Mexico 


Tel/Telex/Cable 


Tel.: (06)908-1101 
TLX: 529/4602 


Tel.: (06)968-7171 


Tel.: (06)202-1221 
TLX: MATSUELE 083380 
Cable: MATSUELECO OSAKA 


Tel: (03)435-4545 
Cable: MATSUELECO TOKYO 


Tel: 965121-9 


Tel.: (212)973-5710 
TLX: MATSUCO 224768 
Cable: MECAYORK NY 


Tel.: (313)455-3105 
TLX: 285324~5 


Tel.: (313)477-1107 


Tel.: (0411)341543~5 
TLX: 02/11862 
Cable: HAMATELEC 


Tel.: 220-6955, 9604 
TLX: 021610 MEBRIC-SPO 
Cable: MEBRIC-Sao Paulo 


Tel.: 575-45-94 
TLX: MEX 017-73-199 
Cable: MATSUELECO 


A 


MATSUSHITA ELECTRIC 
Electronic Components Group 


Kadoma, Osaka, Japan 


12-73-10M 
Printed in Japan 


